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nnSODUCTCRT NOTE 



The Bipert Consultation on World Pulp and Paper Demand, Supply and Trade was 
held in Tunis, at the invitation of the Tunisian Government, from 20-22 September 1977* 
It was attended tyr 88 senior executives from the pulp and paper industry and trade 
associations, coming from 31 different countries, and by 16 representatives and obser- 
vers from U.I, agencies and national and international organisations. 

The Opening Session was addressed by Dr K.F.S. King, Assistant Director- 
General, Forestry Department of HLO, Mr GG. Forest, Chairman of the Consultation and 
of the MX) Advisory Committee on Pulp and Paper and by Mr Abelaziz Lasram, the Tunisian 
Minister of national Economy, who welcomed to Tunisia those attending the meeting. 

The objective of the Consultation was to review under JiO auspices, the key 
flaotors that will affeot the world 1 s pulp and paper industry over the next five to 
fifteen years and to identify ways and means by which nations and individual pulp and 
paper companies can most effectively deal with those factors in a voluntary effort to 
foster sound and viable pulp and paper industries in the developing world. 

f 

Six main documents were prepared for the Consultation, four by industry and 
two ly FIO. The four prepared by industry were the result of a unique collaboration 
of experts from the industry. Work on these contributions, which extended over almost 
a year, was done in close communication with FAO staff but the views expressed in them 
are those of the authors. In preparing the document "World Paper and Paperboard 
Consumption Outlook 11 , the Industry Working Party responsible for it decided to extend 
the study originally envisaged to encompass two further phases. Phase II dealt with 
the World Paper and Paperboard Outlook for Regional Self-Sufficiency and Fibre Furnish. 
Phase III dealt with the World Outlook for White Chemical Pulp, the results of which 
were presented verbally at the Consultation. The documents for both these phases will 
subsequently be published by FAO in a separate volume. Collectively these three related 
documents are referred to as FAO World Pulp and Paper Consumption Outlook. 

3he main topics considered during the Consultation were: 

(a) the effects on both demand and supply of such new factors as 
world-wide inflation, capital scarcity and the greatly in- 
creased costs of energy and environment protection; 

(b) the type, sise, location and expected growth of demand for 
the products of the world f s pulp and paper industries as they 
respond to changing user and consumer requirements; 

(o) various means of maximising the flow of technological and 

management skills from developed to developing countries and 
stimulating research and development aimed at the adaptation 
of pulp and paper technologies to the social and economic 
conditions of the developing countries; 

(d) the problems, and their solution, of attracting adequate 
capital to the industry in the developing world 
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After a full discussion of the documents and related matters, the Consultation 
made the following recommendations: 

1 . The Consultation, recognising the value of the two forecasts of trends and out- 
look in the pulp and paper sector to 1990, one prepared by the HO Secretariat and the 
other tgr an Industry Working Party at the request of the PAO Advisory Committee on Pulp 
and Paper, recommended that: 

(a) EftO, in cooperation with the industry, 

(i) up-date both forecasts at least biennially taking into account 
market trends, capacity and capital requirements; 

(ii) breakdown into major component grades the "other paper and 
paperboard" category; and 

(iii) urge trade associations in wrious countries to develop an 
improved data base for furnish by major paper grades. 

(b) in order that there might be a more realistic appraisal of wood 
supply for pulping, MO, in collaboration with a modified Industry 
Working Party, extend the Outlook Study to cover all forest 
products, including fuelwood, and relate total demand to the 
prospective supply of roundwood from the world 1 s forests. 

2. With regard to certain major problems and issues facing the industry, 
the Consultation reoonnended that: 

(a) guidelines be prepared by appropriate international agencies to 
assist governments of developing countries to fix flair, adequate 
and flexible standards of effluent discharge and emission levels, 
taking into account the recipient waters, the location of the 
mill, population density in the area and other important local 
factors. These guidelines should also be distributed to the 
international credit agencies; 

(b) standard procedures for measuring pollution be adopted inter- 
nationally to facilitate comparison and to enhance scientific 
and research work, and plant specification; 

(o) a detailed study be made of the interrelationship of the benefit 
of pollution control with the cost of increased energy require- 
ment, as well as with additional pollution arising from the 
increased energy consumption; 

(d) all concerned be encouraged to study closely the analysis of 

likely future costs of energy frcm prospective sources, set oat 
in the report presented to the Consultation (FOiRIP/D8T/77/3.l), 
in view of the fundamental importance of energy to the palp and 
paper industry; 
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(a) MO draw to the attention of governments of all interested 
developing countries, when considering proposals for pulp 
and paper mill projects, 

(i) the fundamental need for a disciplined and detailed 

feasibility study in the context of the total economy, 
including an w in-depth w market study and the identifi- 
cation of markets; 

(ii) the vital importance of finding partners with compatible 
long term objectives and the right characteristics of 
integrity, practical knowledge, communication ability 
and willingness to buy and sell know-how. In this 
matter, MO and other international agencies should 
assist as appropriate. 

(f) the establishment of an international facility, perhaps in an 
existing body, for exchange of information on training opportu- 
nities. This body should encourage the translation and distri- 
bution of technical literature; 

(g) all concerned with the transfer of technology fully recognise 
the need for miUs to be established on a "basis compatible with 

(i) the country's present and planned supporting service 
industries and 

(ii) the raw materials available for the projects and the 
technology adaptable to these. 

(h) MO develop and keep current, in cooperation with the World 

Bank and its affiliates, UNCT4D, Regional Economic Commissions 
and other international bodies, a summary of the investment 
incentives and financial assistance available to industry, 
particularly the pulp and paper industry, and for afforestation 
programmes, in each developing country. 

3. With regard to the future growth of the industry in developing countries, the 
Consultation recommended that: 

(a) those developing countries, or sub-regional groups, which 
possess both resource and secure market potential, be 
encouraged to establish new industries, or expand existing 
capacity, where this can be shown to be in the national 
long term interest; 

(b) MO assist developing countries to determine whether the 
development of a new paper industry should proceed from the 
market, i.e. starting with a converting industry, or 
whether demand, availability of skills and capital justify 
the initial installation of a pulp or paper mill. MO 
might also advise whether the develooment of other wood 
processing industries in the country mignt be a more 
appropriate use of available resources tban the manufacture 
of pulp and paper. It was accepted as fundamental that the 
planning and implementation of new capacity in developing 
countries should generally centre on meeting domestic market 
requirements in the more essential grades of paper and paper- 
board through the establishment of small to medium sized mills; 
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(c) FAO seek outside assistance to complement its own resources to 

permit an immediate intensification of its assistance to developing 
countries through the further identification, evaluation, and pro- 
motion of viable investment opportunities to the point at which 
investment into feasibility studies can be justified as a first 
phase of implementation. As non-wood fibres constitute an impor- 
tant raw material base for the paper industry of the less developed 
countries, it is recommended that increasing attention be paid to 
evaluation of this important source of fibre by the appropriate 
international agencies. It also recommended that systems of waste 
paper collection and use be encouraged in developing countries. 

4. The Consultation further reconmended that: 

(a) FAO distribute to member Governments and appropriate International 
Agencies all papers prepared for the Consultation, including the 
three phases of the Outlook Study prepared ty the Industry Working 
Party. Appropriate cautionary consnents should be included; 

(b) FAO continue the steady improvement in quality and timeliness of 
its capacity! production and waste paper surveys, and of other 
statistical activities which are of vital importance to government 
and enterprises concerned with the development of the pulp and 
paper industry. 

The main documents which were tabled at the Consultation are contained in this 
volume. Phases II and III of the "World Paper and F&perboard Consumption Outlook* will 
be published later in a separate volume. 



With regard to the trends and outlook in the pulp and paper industry to 1990, 
the Consultation, while regarding as valid works the two independent forecasts prepared 
for it, advocated care in their interpretation because of possible dramatic impacts 
of unforeseen changes in economic and technical factors on the supply of and demand for 
paper. In addition, it was stressed that : 

(a) there is, in most regions and for most products, a current over- 
supply situation and existing capacity, together with expansion 
presently planned, may well be adequate to meet demand for some 
years to come; 

(b) comparison of short term capacity forecasts with long term demand 
trends needs very careful interpretation, as does a comparison of 
short term demand situations with long term supply needs. 
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This paper provides, on the basis of work undertaken by the FAO Secretariat, a general 
background on trends and prospect ive developments in demand, supply and trade of paper and 
paperboardy *paper pulp and pulpwood. 

The primary country grouping used for presentation is fundamentally geographic in nature 
and corresponds f with minor exceptions, to the broad categories: Developed and Developing 
Market Economies and Centrally Planned Economies used by FAO in many of its statistical and 
economic documents. 

After reviewing the growth of world paper and paperboard consumption (an average of 
3.4 percent per annum from 1946 to 1976), an examination is made of major demand factors. 
Attention is drawn to the relative stability, over time, of the ratio of consumption of 
paper to income level. 

Analyses were made of the apparent net effects on consumption of income, price and, for 
developing countries, literacy, based on the simultaneous treatment of data for 43 individual 
countries, over the period 1961 to 1975* Income elasticities derived were of similar orders 
of magnitudes to those used earlier (generally 0.6 to 1.7), but with less differences between 
high and low income countries. Indeed, the commonly accepted pattern of higher elasticities 
for low income countries than for high income countries was, for printing and writing papers, 
actually reversed. Some of the apparent effect of income was obviously transferred to price 
and literacy when they were alse taken into account. Price effects have been difficult to 
analyse because of the pattern of their development in relation to income but the approach 
used in the document reduces the problem. Net price elasticities were found to be low 
(about 0.2) for developed countries but much more important for low, and notably for very 
low, income countries, especially for cultural papers (0.3 to 1.2). Literacy, as expected, 
had important effects for cultural papers, especially for printing and writing paper. Net 
elasticities were in the order of 1.0 to 2.5, the latter in lower income countries. 

Projections of paper consumption were made by two methods: 

(i) the application, by individual countries, of a formula relating future per capita 
consumption to (a) past consumption, (b) present income and (c) future income, with 
coefficients derived from shifts in the consumption of 126 individual countries over 
the 1963-65 to 1973-75 period considered simultaneously, and 

(ii) by the application of derived elasticities to major sub-regions. 

Assumptions were made for growth of population and income; and for the second approach, 
changes in price and improvements in literacy. 

Comparisons were made with earlier projections and with the current estimates of the 
FAO Industry Working Party which are dealt with in a separate document. It becomes very 
evident that current projections are very appreciably reduced from most earlier estimates 
because of greatly moderated assumptions of income growth, and to a lesser extent, of 
population growth. 

A likely range of prospective future consumption levels is presented by sub-regions, 
which for total paper and paperboard increase from the 1973-1975 average of 144 million tons 
to 177-187 million tons in 1980, 215-230 million tons in 1985 and 250-290 million tons in 
1990, Newsprint is seen to grow at the slowest rate and the uncertainty in projecting 
appears greatest in printing and writing papers. The rate of expansion is greatest in the 
Developing Regions, but the tonnage increase of the Developed Regions, especially Forth 
America, are still dominating in the expansion. 

Consumption estimates are compared with potential production for 1980 as derived from 
the ammal FAO capacity survey. Forecast capacity appears adequate to meet expected 
requirmwnts, except for printing and writing paper at a high consumption level. For other 
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paper and paperboard an appreciable surplus is indicated. Estimated operating ratios of 
0.91 for newsprint, 0.95 for printing and writing papers and 0.8? for other paper and 
paperboard are indicated at the consumption level considered as basic. 

On the basis of the capacity forecasts for 1980 and of self-sufficiency ratios for 
199f papr and paperboard production, a production alternative is derived to mat oh midr- 
point consumption estimates. From this is derived, by considering trends la paper pulp and 
waste paper utilisation rates, a future alternative for consumption of paper pulp. Require- 
ments are estimated at 136 and 196 million tons in 1980 and 1990 compared to 113 million tons 
in the 1973-1975 average. 

Estimated pulp requirements for 1980 are compared with production potentials derived 
from the capacity survey. A substantial surplus of 12 million tons is indicated. 
A production alternative is suggested for 1980 on the basis of the capacity estimates sad 
for 1990 on the basis of self-sufficiency trends. Production is separated into mechanical 
and semi-chemical pulps, chemical pulp and pther fibre pulps, with recognition of a likely 
shift to relatively more thermo-eohanioal pulp. For the woodpulps estimated wood require- 
ments are derived. 

An estimate is made of the 1973-1975 pulpwood requirement and supply pattern. Total 
pttlpwood requirements, including those for dissolving pulp, fibreboard and particle board 
in 1990 are estimated at 921 million m3 compared to 511 million m3 for the annual average 
in 1973-1975. An alternative supply pattern to match derived 1990 wood requirements is 
constructed on the basis of background studies of forest resources and their production 
potentials. Removals for pulpwood are foreseen to increase by 90 percent. Use of wood 
residues is foreseen to increase by nearly two-thirds, although their share in total 
supply is seen to decline to 26 percent in 1990? from the recent 29 percent, as the largest 
consumers already make intensive use of their residues. 

Finally, the possible developments of net trade in paper and paperboard, paper pulp and 
pulpwood, as derived from production and consumption estimates of the products, are examined. 
For paper and paperboard, past trends in net trade generally continue for most regions, with 
the Developed Regions increasing net exports, Developing Regions increasing net imports and 
the Centrally Planned Economies nearly in balance. Within the Developed Regions, however, 
the SBC is still seen to have growing net imports, while in the Developing Regions a 
substantial decline in net imports is derived for Latin America. In paper pulp, the 
Centrally Planned Economies are still seen to be essentially self-sufficient, the Developed 
Regions are seen to shift from a small net export position to one of modest net imports, 
while the Developing Regions are seen to become net exporters, largely because of capacity 
expansion in Latin America. For pulpwood. the deficit in supplies increases very notably 
in Japan and the EEC* 3!hese increases are matched 

by net export increases especially for the Far East, Oceania, North America and Latin 
America. The seemingly static position of the Centrally Planned Economies disguises very 
substantial intra-regional movements assumed from the USSR to Eastern Europe. On total* 
both the Developed and Developing Regions come closer to being in net balance, the former 
shifting from a net export position to a small net import balance, while the latter changes 
from a substantial net import position to a small net import balance. For the Centrally 
Planned Economies, there is indicated little net changes from a net export position largely 
due to pulpwood exports alone. 

The derived patterns of consumption and production show interesting shifts in the major 
regions' share of world totals. The Developed Regions decline in their share of both 
consumption and production of all major product groups - paper and paperboard, paper pulp 
and pulpwood - while the Developing Regions and the Centrally Planned Economies increase 
their share. There is an obvious trend to greater self-suffioienoy in paper w* paperboard 
and pulp for all major regional groupings, but in the case of pulpwood the Developing 
Regions and the Centrally Planned Economies are seen to play on increasing role. 

Although the expansions foreseen are more modest than those of earlier analyses, -they 
will require major inputs of capital expenditure, manpower, forest land and raw materials* 
Planning, financing and executing this expansion will be a challenging task for enterprises 

gQV &TlUB4Ut S . 
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1 * JJTJVUMJ CTIOB 

Almost slnoe it* inception PAD has been providing medium and long-term forecast* or 
project ions of the "demand" for pulp and paper. Initially, and indeed continually, the 
major reason for this work, together with similar analyses on other forest products, was to 
give a basis on which to calculate potential requirements for wood from the forest, with 
a view to making available fundamental information for the planning of forest management* 

These analyses did, however, also provide material which was increasingly used as a 
background for the planning of investment for the development of industrial capacity through 
the building of new mills and the expansion of existing mills* Since 1960, largely through 
the efforts of its Advisory Committee of Experts on Pulp and Paper, FAO has been surveying 
current and expected future production capacity as a key factor in appraising the pulp and 
paper supply situation. The survey of future capacity was undertaken initially for a three 
year, and eventually a five year period. 

For a variety of reasons - understandings with other inter-governmental bodies, the 
diversity of individual country situations and staff limitations - FAO has not dealt in the 
forecasting of short-term variations in consumption of pulp and paper as affected by 
business and economic fluctuations. 

The FAO Forestry Department has been concerned with the orderly and rational expansion 
of wood production from the forest to meet the increasing requirements of industry to 
supply the world with processed forest products, as well as with the maintainance of forest 
cover for other benefits of an environmental nature. It has, however, over its life of 
more than a quarter of a century, increasingly turned its primary attention to the needs 
to improve the welfare of the developing countries. In so doing, it has concentrated on the 
development of forest industries, based on indigenous forests and established plantations, 
to provide forest products for both domestic consumption and export, with aims of developing 
domestic economies, and of earning and saving foreign exchange. 

This paper provides, on a very general basis, and with specific orientation to the 
pulp and paper industry, the more recent findings and conclusions of this work as it is 
related to the world demand, supply and trade of pulp and paper, and particularly to the 
interests of developing countries. 

1.1 Past FAO Projections of Paper and Paperboard "Demand" 

From the early 1950*0 when FAO forecast studies began, forward projections for total 
paper and paperboard consumption to target years prior to 1975 hove been for the most part 
below or nearly equal to actual occurrences. The underestimates were largely accountable 
to underestimates of economic growth as a whole. Even when appropriate adjustment was 
made for actual economic expansion, individual sub-regions were frequently in error, 
although these errors tended to compensate. Newsprint growth was often overestimated, 
while those of printing and writing paper and other paper and paperboard were frequently 
underest imat ed. 

However, with rapidly increasing capital costs, initiated from about the beginning of 
the deoade, by relative capital scarcity, and more particularly by added investments for 
obligatory pollution control, intensified by rapidly escalating fuel costs and needs for 
energy savings, there was serious concern over profitability and the continuing establish- 
ment of adequate pulp and paper production capacity to meet future demand. A false 
scarcity attitude developed in 1973 and 1974, stgcks were increased excessively and prices 
rose rapidly* Thin combination of events brought about some economies in paper use, 
notably an acceleration in the reduction in basis weight of newsprint* The strong 
recession of 1975, resulting from the oil crisis and consequent developments and which 
was the most extreme since the 1930*s, was accompanied by a fall in consumption of paper, 
* reduction of stocks and a consequent marked decline in paper production* 
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Demand projection* to 1975, made earlier, ware consequently gross over-estimates of 
actual apparent consumption. Since then, the modest recovery in world paper consumption 
has not yet, for most products in most countries, brought paper production back to 1973 
levels. 

Furthermore, the obvious structural shifts in the world economy have Isd most 
economists and business men, as well as Governments and International Agencies, to revise 
sharply downwards estimates of future economic growth in the developed market economies, 
which have traditionally been the heaviest consumers of pulp and its products, is a 
result most projections of "demand" for paper, made prior to 1975 * target dates beyond 
that ysar, are most seriously in question* 

1.2 Pulp and Paper Outlook Studies undertaken fry Industry for PAD 
The PAO Advisory Committee on Pulp and Paper recognising! 

(a) the nsed for, and utility of, the PAO outlook studies on pulp and 
paper consumption and production possibilities, 

(b) the limited resources which PAO could devote to such work, as wall as 

(c) the lack of continuing direct contact of the PAO Secretariat with detailed 
market conditions in the developed countries, 

arranged that a Working Qroup of the Pulp and Paper Industry, composed of marketing and 
econometric specialists, prepare a special outlook study for PAO to be used in conjunction 
with the Expert Consultation on World Pulp and Paper Demand, Supply and Trade. This study, 
drawing on the skills of a large Review Panel of senior executives of the industry, is 
still in progress at the time of writing of this document, although a "Phase I" document 
on the Consumption Outlook for Paper and Paperboard has been produced. Subsequent 
documents will cover 

(i) paper production, trade and fibre furnish, and 
(ii) pulp requirements! production and trade. 

This present document has been prepared in the light of the work completed and in 
progress by this Working Group and is undoubtedly influenced by their work. However, it 
makes primary use of work done independently by the PAO Secretariat. Although this 
document is quite detailed in some aspects of consumption, its major purpose is to provide 
a general background on trends and prospective developments in demand, supply and trade of 
pulp and paper. Details of the prospective developments in fibre furnish and pulp 
production are to be dealt with by reports of the Working Party. 

1.3 Country Classifications and Groupings 

Countries of the world are grouped in numerous different ways for purposes of economic 
analysis. Various classifications may bear similar titles but place a few marginal 
countries in different groups. Hence, care must be taken to avoid too hasty comparisons 
between what may be different classifications. 

Por the purpose of this paper, the classification used is primarily geographic and 
corresponds to that used for the Consumption Outlook study of the Working Party. This 
differs somewhat from that normally used by LO in f for example, the Yearbook of Porerft 
Products and the annual Pulp and Paper Capacity Survey to distinguish the developed and 
developing market economies and the centrally planned economies. These two classifications 
are nearly parallel but with differences in a few countries. 
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The "developed market economies" of PAO largely coincide with North America, Western 
lurope, Japan and Oceania of the Working Party except that in the PAO economic classification 
Turkey, and the few email developing countries of Oceania, would not be included, while 
South Africa and Israel would be added* 

The "developing market economies" of PAO are likewise nearly consistent with Latin 
America, Near Bast and North Africa, Africa (south of the Sahara) and the Far East except 
that South Africa and Israel would be excluded, while Turkey and the few small developing 
countries of Oceania would be added. 

The centrally planned economies of FAO are essentially the same as the group used 
by the Working Party and includes countries of Eastern Europe (excluding Yugoslavia), the 
USSR, the People 1 'Republic of China and other planned economy countries of Asia* 

Appendix I lists countries by the groupings used. 

For simplicity in this document a broad grouping of North America, Western Europe, 
Japan and Oceania is referred to as the "Developed Regions"; and of Latin America, the 
Middle East, Africa (south of the Sahara) and the Far East, as the "Developing Regions 11 . 
The latter excludes the countries of Asia with centrally planned economies. 

For some computer analyses used in the preparation of analyses for this document, 
other groupings were used. These included (a) a division of countries on the basis of per 
oapita income in 1975 $ (divided at $1,300 as of 1974) and (b) a division on the basis of 
more than $2,500 per oapita, and of more than 9 percent of population, above 15 years, 
being literate. The former differs from developed countries by including ten higher 
income countriesj/of the developing group, while the latter excludes Israel, South Africa, 
Greece, Spain and Portugal from a "developed group' 1 on the basis of literacy levels* 

2. CONSUMPTION OF PAPER AND PAPERBOARD 
2*1 The Development of Consumption 

From the end of World War II to the recession of I975t consumption of paper and 
paperboard developed quite rapidly, as may be seen in Chart 1 and Table 1. For the world, 
as a whole, apparent consumption grew from 30.4 million tons in 1946 to 62.7 million tons 
in 1958 - an average annual growth of 2*7 million tons or 6.2 percent for the 12 year 
period and, thereafter, to 151.2 million tons in 1974 - at an annual average, for 16 years, 
of 55 Billion tons or 5.7 percent. Although there had been an obvious medium-term cycle 
of variation in rate of annual growth, of about 4 years, there was no case of an absolute 
decline in consumption until the spectacular drop of 19.4 million tons to 131.8 million tons 
ta 1975 - * drop not fully compensated by the rapid increase to about 148 million tons in 
1976. The average annual growth from the 104.7 million tons of 1966 to the 1976 level is 
thus only 4*3 million tons or 3.5 percent. 

Since 1946, newsprint has grown less rapidly than the other categories, with its 
relative share of total consumption dropping from 21 percent to 15 percent. The share of 
other printing and writing paper remained fairly stable at 1 8 or 19 percent until 1961, 
then grew to comprise 23 percent in recent years. Other paper and paperboard grew rapidly 
from 1946 to 1959, increasing its share from 60 to 63 percent where it has remained. 

\J Argentina, Gabon, Hong Kong, Iran, Libya, Puerto Rico, Saudi Arabia, Singapore, 
Trinidad, Venezuela. 
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TABU 1 Apparent Consumption of Paper and Paperboard in the World 



Printing Other Paper 

Newsprint and Writing and Paperboard Total 

Million tons 



1946 


6.4 


5.7 


18.3 


30.4 


1950 


8.7 


7.6 


26.3 


42.6 


1958 


12.1 


11.4 


39.1 


62.7 


1966 


18.3 


21.8 


64.5 


104.7 


1973 


22.4 


33.0 


93.2 


148.6 


1974 


23.1 


34.5 


93.6 


151.2 


1975 


20.9 


29.1 


81.8 


131.8 


1976 


22.7 


32.9 


92.2 


147.7 



Differential growth rates from region to region have appreciably changed the relative 
share of different regions f consumption* North America and Western Europe have declined 
from 83 percent of the world total in 1950 to 67 percent in 1975* Japan and Oceania have 
increased their share from 4 percent to 12 percent, largely because of the former. In this 
25 year period Japan has increased its consumption to nearly 17 times its 195 level, at an 
average growth rate of nearly 12 percent per annum* The Developing Regions have grown from 
5 to 9 percent of world consumption and the Centrally Planned Economies from 8 to 13 percent 
in this period. 

The development of per capita consumption of all paper and paperbcard is shown in 
Table 2 and, in detail, in Appendix Table U Appendix Table 2 shows corresponding 
information for the three product categories. Because of the large inventory shifts in 
recent years, the 1973-1975 average is used as the final values of the historic series. 
The differences between the consumption levels of the major regions is impressive, with 
that of the Developed Regions being more than ten times that of the Centrally Planned 
Economies (including China) which is, in turn, twice that of the Developing Regions. 
It is even mere striking in the contrast of 4 kilograms per capita at the present levels 
in the Far last, with the 255 kilograms per capita in the United States. The latter is 
still two and three-quarter times the level of Western Europe. Only in the Nordic 
countries does per capita consumption reach half the level of that in the United States. 
The contrast is most striking in the case of other paper and paperboard where the Horth 
American per capita consumption is 75 times that of the Far Bast. 

TiBLE 2 Per Capita Consumption of Paper and Paperboard 

Hgion I960 1965 1970 1973-1975 

kilograms per capita per annum 

Developed Regions 91 113 138 146 

Developing Regions 456 7 

Centrally Planned Economies 8 10 12 14 



li- 



lt 10 interesting to note that, for all the sub-regions shown, except the United 
Kingdom, per capita consumption of all paper and paperboard continued to increase to the 
1973-1975 P*riod f althou^i there was a definite evidence of slowing of the rate of growth, 
especially in the SBC, Latin America and the United States* Newsprint consumption per 
capita has stagnated in almost all erub-regionc regardless of the level of consumption. 
Only in the Kiddie Bast and in the Centrally Planned Economies have increases continued. 
Per capita consumption of other printing and writing has continued to grow, except in 
Africa (south of the Sahara), although the rate of increase has slowed in most sub-regions. 
The per capita consumption of other paper and paperboard has continued to expand in all 
sub-regions, but at a reduced rate. 

The differences in consumption levels and their development are, of course, related 
to a number of basic factors which affect consumption. These are examined below. 

2.2 Factors Affecting the Consumption of Paper 

It has long been recognized that a nation 1 e consumption of paper is closely related 
to the magnitude and state of the development of its economy. Measures of national income 
such as Gross National Product or Gross Domestic Product, are usually accepted as a simple 
index of these criteria, while the rate of increase of the measure is used as an indicator 
of economic growth. In recognition of the fact that there are many structural differences 
between the economies of individual countries (say of India and of Australia which have 
similar values for dross Domestic Product), these measures of the size and growth of a 
national economy are often broken down into two component a, population and income per 
capita. More subtle analyses may make use of further components of population such as 
labour force, literate population or agricultural population and of income broken down to 
manufacturing income, personal consumption expenditure or capital expenditure. 

2.2.1 Income 

At the elementary level of analysis of relating national income to consumption by 
a simple ratio (say tons of consumption per million dollars of income), there is relatively 
little variation from region to region or country to country, and especially from period 
to period, in the same country or region. Miis stability is well shown in Tables 3 and 4. 
However, because of the fact that, for low income countries and regions, the ratio is less 
than for high income areas, it has been generally accepted that, in the former group of 
countries, consumption grows at a more rapid rate than does income, while in the latter 
it may equal or fall below income growth. This assumption is, at least partially, 
supported Iqr the time trend data available. Since 1970 or 1971 , however, it appears that 
consumption growth may have fallen below income growth even for lower income regions. 

Many, indeed most, national or regional projections of paper consumption, or at least 
of paper "demand" have been based primarily on assumptions of growth of income (frequently 
separated in growth of population and per capita income). Refinements may be made for 
changes in other specific variables, such as literacy or nature of industrialisation. 
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TABLE 3 



Ratio of Paper Consumption to COOP 





1?60 


1965 


1970 


1975 


North America 


kilograM per $1000 (1975 prices) 
Cultural Paper 
(Newsprint plus Other Printing and Writing Papers) 

13.5 13.7 13.8 11.7 


Western Europe 


8.6 


8.7 


9.6 


7.7 


Japan 


11.9 


10.5 


11.1 


9.6 


Latin America 


7.7 


6.9 


8.3 


6.3 


Near East/North Africa 


2.9 


2.3 


3.2 


3.0 


Africa (south of the Sahara) 


4.1 


4.4 


5.7 


3.7 


Far East 


7.0 


8.0 


8.9 


8.0 


Contrail? Planned Economies 


5.0 


5.2 


5.0 


6.0 






Other Paper 


and Paperboard 




North America 


23.5 


23.1 


22.5 


20.1 


Western Europe 


12.6 


13.6 


13.8 


11.1 


Japan 


20.3 


21.9 


22.2 


17.2 


Latin America 


9.1 


11.7 


14.1 


12.1 


Hear East/North Africa 


5-1 


4.9 


4.4 


6.6 


Africa (south of the Sahara) 


5.2 


7.0 


7.9 


7.9 


Far Bast 


4.4 


6.1 


9.4 


9.0 


Centrally Planned Economies 


10.2 


10.5 


10.7 


11.7 



T4BLB 4 



Ratio of Total Papr Conmiaption to ODP in th United State* 







kilograms per 11000 


(1975 prices; 


1920 


27 


1950 


37 


1925 


29 


1955 


36 


1930 


32 


1960 


37 


1935 


36 


1965 


36 


1940 


35 


1970 


37 


1945 


25 (Wartime) 


1975 


32 
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2.2.1.1 Income Elasticities! 1 conventional way of relating growth in consumption to 
growth in income is lay "elasticity"! the ratio of the respective relative changes in the two 
variables. Early work fay FAQl/ in this area indicated, on the basis of time data for 
individual countries or regions and of "cross fcection" data between countries and regions, 
income elasticities of the following orders 



Income Elasticities of Demand for Paper from an earlier 



CMP per capita 9 / 
in 1975 Dollars^ 


Newsprint 


Printing Other 
<fe Writing Paper 


Paperboard 


Total Paper 
& Paperboard 


Income Elasticities 



High Income countries 



(3,000 - 8,000) 


0.4-0.8 


0.5-0.9 


0.5-0.8 


0.9-1.3 


0.7-1.0 


Medium Income countries 
(1,500- 3,000) 


0.8-1.1 


0.9-1.2 


0.8-1.1 


1.3-1.6 


1.0-1.3 


Low Income countries 
(750 - 1,500) 


1.1-1.5 


1.2-1.6 


1.1-1.5 


1.6-2.0 


1.3-1.6 


Very Low Income countries 
(100 - 750) 


1.5-2.9 


1.6-2.8 


1.5-2.6 


2.0-3.0 


1.6-2.6 



Recent work by FAOi/, based on annual data of the period 196l-1975t for 43 individual 
countries considered simultaneously! provides good evidence of the level of income 
elasticities^/. 

The net income elasticity for newsprint appears to be considerably less than 1, 
regardless of income level, when price effects^/ are also reckoned with (about 0.7 for 
higher income countries and Q.5 to 0.8 for lower income countries). When further account 
is taken of literacy levels!/ in the less developed countries, the income effect appears 
to be even less. Net income elasticities, after allowing for price effects, are for papers, 
other than newsprint, considerably greater. For printing and writing papers , elasticity is 
in the order of 1.4 or 1.5 for medium income countries and high income countries, but is 
only about 0.7 for very low income countries. Again when literacy is taken into account, 
the apparent income effect is reduced. For the developing countries as a group 0*9 was 
indicated, with literacy included. For other paper and paperboard, the values are about 
1.7 for very low and low income countries, declining through 1.4 in medium level countries, 
to 1.1 or 1 in high income countries. 

Generally speaking, net income elasticity appears highest for other paper and paper- 
board where it decreases with higher income levels, and lowest for newsprint where it 
appears not to be greatly affected lay income level. For printing and writing papers, net 
income elasticity is nearly as high as for other paper and paperboard and appears to be 
most important in the middle to upper range of incomes. When newsprint and other printing 



I/ FAG, "World Demand for Paper to 1975'S 1960. 
2/ Converted from original 1954 dollars. 

3/ Initial development of this work was undertaken by the University of Wisconsin, under 
the guidance of Joseph Buongiorao, for FAO on a contract basis. 

4/ See Appendix Tables 3 and 4. 
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and writing papers are combined ae "cultural papers 91 (papers used predominantly for 
ooMRunioations;, net elasticity of income appears to be in the order of 1*1, although 
when literacy is also taken into account in the developing countries, net literacy 
elasticity declines to below 0.9. It should be stressed 9 therefore, that apparent results 
are considerably different according to whether literacy and price of paper are taken 
into account or not. 

2.2.2 Price of Paper 

Price serves, as with all products in market economies, aa a regulator tending to 
balance demand and supply. But like many other industrial products it works imperfectly, 
with time lags. Because of the market structure with long-tern contracts and tied 
markets, price tends to be "sticky" and slow to change not only when demand shifts because 
of economic fluctuations, but even in the face of rising costs. Tight demand/supply 
situations do not usually bring quick price rises and even should they do so, expansion 
of supply is largely limited by existing mill capacity as three or more years is normally 
required to bring more capacity into play. Some shifts of product output between different 
paper products can be accommodated in response to intex*produot price changes, but generally 
this practice is more a matter of maintaining operating ratios at the highest possible 
level rather than a reaction to price variations. 

Paper is traditionally recognised as being price inelastic - shifts in price bringing 
little change in the quantity demanded. Many factors account for this: in particular, the 
fact that the cost of paper is often a small portion of the cost of the ultimate consumer 
product with which it is associated. For example, the cost of a paper package is usually, 
at most, a few percent of the cost of the goods it contains. Even in the case of printing 
papers, where paper costs are important, other costs - editorial printing and distribution - 
normally far outweigh it. Often there is no suitable or acceptable substitute ftt 
comparable price for the paper item, Although there are some exceptions to this should the 
price rise substantially. Conversely, price reductions seldom bring about increased 
consumption. The importance of economic activity has already been stressed as the primary 
shifter of demand levels, at least in higher income countries. However, should price 
continue w high H for some period of time, the result is an effort to save on paper or to 
seek substitutes for paper, or even for functions served by paper. There is considerable 
evidence that high prices, coupled with the fear of continued high prices, brought about 
some consumption reductions during the 1973-1976 period. Notable, among these was the 
accelerated shift to lighter weight newsprint. 

2.2.2.1 Price Development si It is a major difficulty to obtain realistic and 
internationally comparable price statistics for paper. Quite a few developed countries 
systematically publish price series for numerous specific grades of paper or overall 
indices for paper and paperboord groups, but these are seldom appropriate for integrating 
into regional or world series. The most suitable available information on price levels, 
for many countries, is the unit value of exports or imports* This substitute for price 
data is also seriously limited because of the different mixes of product from count ry to 
country, or even for one country over a period of time. Nevertheless, these data have 
shown some consistent patterns. 

In current terms, the price of paper and paperboard for major markets increased three 
or four times from the excessive lows of the depression of the 1930's to the early I970*s, 
somewhat more rapidly than did prices generally. Major increases occurred at the sod of 
World War II and at the time of the Korean War. In many countries and for most products 
the latter increases, during the early 1950*s, exceeded general price changes and some 
subsequent decline followed, but part of the price increases have remained* Otherwise, 
until the early 1970's price increases were gradual and usually roughly in line with, 
or behind, those of prices generally. Indeed, in the period from the late 1j>50 f s to 1971 
or 1972, "real" prices of most grades of paper - adjusted for inflation - declined in 
most countries. 
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With th* intense activity in the forest products sector in the 1972-1974 period 
(initially in response to a high level of world economic activity, including building, and 
subsequently to a false "wood shortage 91 psychology), as well as with the rapid general price 
increases following the oil crisis of 1973, paper prices rose rapidly not only in current 
terms bat relative to prices generally* The general development of real paper prices 
(relative to price generally)!/ is shown in summary in Table 6 and, with more detail, in 
Appendix Table % 

TABLE 6 World Average Export Prices for Paper 

(Expressed in constant 1975 U.S. dollars) 

Other Printing Other Paper 

Tear Newsprint & Writing Papers & Paperboard 



1956 


264 


453 


437 


1961 


249 


424 


389 


1965 


226 


428 


370 


1970 


222 


403 


333 


1973 


219 


436 


366 


1974 


2 5 6 


546 


421 


1975 


290 


538 


533 



The real price increases indicated from 1972 to 1975 are 27 percent for newsprint, 
33 percent for printing and writing papers and 54 percent for other paper and paperboard. 

With a few exceptions, world average import prices of paper have followed similar 
movements to those of export prices, but at higher levels. 

2.2.2.2 Derivation of Price Blast icit jest It has been very difficult to measure 
statistically price elasticity for a variety of reasons - the "stickness" or slow shifts of 
prices for long periods; the fact that price increases, or decreases, have tended to follow 
general price movements; "real 11 prices have, such as in the 1955-1968 period, tended to 
decline gradually, while income climbed steadily, making it difficult to separate the two 
effects on consumption. Even when changes have been fairly abrupt and appreciable, they 
have been in response to rapid cost changes reflecting general price changes resulting in 
small changes in "real" price, or to sudden shifts in income and consequently in demand, 
which have again made it difficult to separate clearly the two effects. 

Thus, the overriding reason for the difficulty in determining price elasticity has 
been the fact that price changes in any country have, at least from the mid 195 f until 
1973 1 been very gradual, especially in real terms, and not apt to result in strong 
responses. Bven from country to country, price differences are not great, at least in 
major market areas. There are, however, considerable differences in the case of smaller 
countries, which have limited and costly production, or which are heavily dependent on 
imports with b*gh per unit costs of transport for smaller sized shipments. 



J/ For deflation, use was made of the U.S. wholesale price index which closely follows the 
indsx of world export prices of manufactured products - although for 1974 this lags 
behind the index of world export prices of all commodities because of oil prices. 
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In the multiple regression analyses undertaken for this study, use was made of unit 
trade values in lieu of prices. Average export values were used for countries in which 
exports predominated and average import values for predominantly importing countries. 
These, of course, reflect the difference between F.O.B. and C.I.F. prices but these, in 
turn, may be expected to be better indicators of domestic prices for the two patterns of 
countries* Only in the cases where a country is predominantly self-sufficient and trades in 
highly specialised, non standard, products are unit import or export values apt to be grossly 
misleading. Indeed, a close inspection of these data showed no impressive anomalies, except 
for a few very small countries importing very limited quantities. 

The greater differences that exist in "prices" from country to country offer greater 
possibilities to determine price effects, simultaneously with those of the other major 
variables - income and literacy - than do time series. 

The results of the regression analyses were generally consistent. In the case of 
newsprint and printing and writing papers, an attempt was also made to determine "cross- 
elasticity 91 i.e. the effect of the price of the alternative medium. Although the results 
of this analysis were encouraging, they were often suspect, and even confounded, because 
of the close correlation between the two sets of prices. 

The results of these analyses (shown in Appendix Tables 3 and 4) indicate strongly 
that price elasticity in high income countries has been quite low - around -0.2 for all 
three product groups. Evidence was for similar, or only slightly higher elasticities in 
medium income level countries. In the low income countries, however, price showed much 
greater importance and statistical significance, partly because of the greater diversity 
in price levels. For the developing countries as a whole, price elasticities indicated 
were -0.8 for newsprint, -0.6 for printing and writing papers, and -0.4 for other paper 
and paperboard. For the very low income countries, however, the values were much higher s 
-1.0 for newsprint, -1.2 for printing and writing papers and -0.7 for other paper and 
paperboard. 

When newsprint and printing and writing papers were combined into cultural papers 
the counterbalancing effect reduced the apparent net price elasticity to zero for the 
developed countries and to -0.5 for the developing countries. 

The price changes indicated in Appendix Table 5 from 1972 to 1975 would, at the price 
elasticities derived, suggest approximate consumption reductions, due to price, of the 
order shown below. 

TABLE 7 Consumption Reduction due to Price Changes 



Other Printing Other Paper 

Newsprint 4b Writing Papers A Paperboard 

in Percent 

Developed Countries - 5 -5 -10 

Developing Countries -20 -20 -20 



As has been indicated, however, with the marked inventory shifts in the 1973 to 197$ 
period, the physical limitations to production possibilities in part of 1973 and 1974 and 
the subsequent income declines in 1975* it ie impossible to sort out the net effects of the 
various factors on apparent consumption. 
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An interesting comparison is of the average trade prices used in the consumption 
study analysis of 17 developed countries and 26 developing countries described above. 
These are a mixture of export and import prices for both developed and developing countries 
depending on their balance in trade quantities. The overall averages for the 1963-1973 
period (expressed in 1975 dollars) is shown in Table 8. 

TABLE 8 Average Unit Trade Values, 1963-1973 

Other Printing Cultural Other Paper 
Newsprint A Writing Papers Papers & Paperboard 

(In 1975 U.S. dollars) 



Developed Countries (1?) 
Developing Countries (26) 


239 
249 


406 
496 


329 
355 


361 
455 



These differences are due largely to the fact that developing country values are more 
frequently import unit values reflecting C.I.F. prices including insurance and freight, 
than is the case with developed countries. The distances to importing developing countries 
from exporting countries, frequently greater than to importing developed countries, are 
thus a major component of the difference. 

It is clear from this comparison that price of paper alone can be a major deterrent to 
consumption in the developing countries, especially in view of the higher price elasticities 
which seem to be relevant for these countries. 

2.2.3 Literacy and the Consumption of Cultural Papers 

The consumption of cultural papers - those used for written and printed communications - 
must, of course, be quite directly related to literate population. This is commonly 
recognized and it is frequently suggested that a rapid increase in literacy in heavily 
populated countries of the developing world could produce an explosion in the needs for 
these papers. In view of the obvious importance of this factor, it has been incorporated 
into FAO 1 s analyses of factors affecting paper demand. 

2.2.3.1 Literacy "Elasticities" for Cultural Paper; For many important countries, 
data are frequently available on the number of illiterates in national populations, often 
from repeated censuses. In the 1960' s, analyses undertaken by Ohlin for FAO, based on a 
oros-seotion of 70 low income countries, for the year I957 f indicated net apparent 'literacy 
elasticities" for newsprint and for printing and writing of 1.13 and 0.86 respectively, 
when income levels were simultaneously taken into account, with net income elasticities of 
0.98 and 0.90 respectively. These compared with apparent income elasticities of 1.79 and 
1.32 respectively, when only income was considered. More recent pilot analyses of the same 
sort, on a cross-sectional basis for 1973, produced net literacy elasticities of 1.1 for 
newsprint and 0.8 for printing and writing papers, with net income elasticities of 1.0 for 
both categories. The literacy factor was not, of course, significantly important in high 
income countries in which the illiterate percentage of populations over 15 years of age 
ware less than 5 percent. 

For the combined time and cross-sectional regression analyses recently undertaken by 
FAO, yMmMi estimates of literacy levels were derived, through interpolation and short 
extrapolations, from the findings of successive censuses. Included in the analysis were 
only countries in which, in 1973, more than 3 percent of their population were 
illiterate. The net elasticities of literacy!/ for these 26 countries analysed appeared 

J/ Bee Appendix Tables 3 and 4 
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as 1.0 for newsprint and 1.3 for printing and writing papers. Analyses ty income groups 
suggest that, for low income countries, the literacy elasticity may be as high as 23 to 
2.7 for printing and writing paper* However, there is some compensation between newsprint 
and printing and writing papers. When newsprint and printing and writing papers ware 
pooled into cultural papers, the apparent literacy elasticity was 1.2 for the 26 developing 
countries. 

It might be suspected that there was some confounding of the analysis of the effects 
of income and literacy because of the obvious interrelationship between the two variables. 
This correlation, however, results largely because of the differences between the developed 
and developing countries. Within the developing countries, the correlation between ODP and 
literacy is very low (r 2 - 0.06J. It is, therefore, reasonable to consider the results of 
the analysis as appropriate indicators of the net relationship of each of these two 
variables to consumption. 

2.2.4 Other Factors Affecting Consumption 

numerous other factors affect consumption of paper and paperboard, many to an important 
degree. The important factors are commonly recognized. Population growth, for example, has 
already been mentioned under the consideration of income. No attempt is made here to 
provide a catalogue of minor factors, although it may be useful to review briefly some of 
the more important. 

The development of end-uses, the factors affecting the demand for the end-use products, 
and the substitutes for paper in these end-uses, or even for the end-uses themselves, all 
have major impact on paper demand. 

Thus, for instance, demand for newsprint is directly related to the demand for 
newspapers which is, in turn, affected by general economic and social factors - population, 
income, literacy and urbanization, as well as by competition among the various mass media, 
particularly newspapers, magazines, radio and television for potential consumers* time and 
for advertising expenditures. Although there may be no ready substitutes for newsprint, 
there do exist substitutes for some functions of newspapers. The price of newsprint as a 
cost in publication can have an impact on the competitive position of newspapers with the 
other media. The struggle to control costs has led to attempts to reduce consumption of 
newsprint, particularly through the reduction in basis weight. This weight reduction may, 
in turn, serve to combat rapidly increasing second class postal rates. 

A somewhat parallel situation exists for many printing and writing papers. There are, 
however, additional factors which have had effect on the consumption of papers in this 
category, such as the increasing importance of the government sector and the growth of 
computers as users of paper. 

For other papers and paperboard, of which wrapping and packaging papers comprise about 
three-quarters, the development of packages and of the demand for, and supply of, the 
goods to be packaged have a most important role in shaping demand. Here, the replacement 
of other materials, e.g. wood, glass and metals, by paper, and of paper by other materials, 
particularly plastics, has played an important role. The joint use of paper with plastics 
and other materials is becoming increasingly important and has implications for the future. 
The relative ease with which paper may be recycled, together with its biodegradeable nature, 
favour its continuing competitive position in the packaging field. 

Many of these factors affecting paper consumption are local or regional in their 
relative importance. Frequently, their effects, both positive or negative, are heavily 
felt for a limited period, then become relatively unimportant in changing demand. This has 
been the case with the development of banana boxes. In other oases the effect may become 
persistent as with the competition between communications' media or between various 
packaging materials. 
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Supply affecting factors also play an important role in shaping consumption. Their 
effect through price has already been discussed. Clearly, supply can be a limiting factor 
in determining consumption. Among the major factors affecting supply are (a) the cost of 
raw material | particularly wood, which is related to availability of forest resource, 
(b) the cost of fuels and energy, (o) the cost of labour and (d), most important for this 
industry, the cost of capital establishment which has been recently affected lay high costs 
of capital funding, increased machinery costs and most especially by the increased costs 
of added pollution control* The effect of these costs on profits, together with the 
expectations of the future development of markets for paper, have major influences on 
decision to establish production capacity which, in turn, becomes the controlling factor 
in limiting supply* This will be considered later in the section on production* 

2*3 Approaches in Analysing and Projecting Paper Consumption 

For the purposes of this paper, two separate - but inherently related - approaches 
have been used to analyse consumption trends and to project, or estimate, future consumption 
of paper. 

The first of these is the methodology described in the document K):MISC/75/28, 
"An Assessment of Pulp and Paper Demand and Supply 'Trends 11 , of November 1975, but with the 
projection base updated three years from the 1960-1962 and 1970-1972 periods to the 
1963-1965 and 1973-1975 periods, thus recognizing much of the already described shift, 
which has occurred since the oil crisis* In brief, this approach recognizes as variables 
related to future consumption: a) present consumption, b) present income and c) future 
income, as well as population, indirectly accounted for by using per capita data* Basic 
relationships were determined from data of the indicated periods for 126 countries, 
separated into 86 developing countries and 40 developed countries on the basis of income. 
Country data was weighed in proportion to population* The derived equations!/ were 
applied, by individual countries, to the 1973-1975 period in projecting to 1984, and 
successively to the 1984 estimates in projecting to 1994* For ready comparability, 
estimates are interpolated to 1980, 1985 and 1990. 

These projections are essentially an extension of developments from 1963 to 1975 into 
the future* Inherently, therefore, these projections recognize, to some extent, the 
slowing down of mill capacity expansion and the apparent tight demand/supply situation of 
1973-1974, as well as the recovery in real prices and the apparent shifting of the demand 
structure in response, initially, to threatened shortages, and subsequently, to the 
increased and potentially yet higher prices* Thus, unlike those of the above cited 
document, the estimates show, at least the beginning of structural shifts in paper demand 
and supply. It is inherent in this method that countries markedly out of line with 
overall world consumption/income levels are gradually adjusted to these levels* For 
convenience, this method is here referred to as the "10 year projection model 19 . 

The second approach is similar to that of the earlier and more traditional methodology 
of deriving income elasticity values from historic or geographic cross- sectional data} 
extending them, possibly with an allowance for "time trends' 9 frequently tempered with 
subjective judgement, on the basis of income and population growth assumptions. However, 
in this paper, use is made of an expanded approach which has considered simultaneously time 
trends and cross-sectional patterns in relation to (a) income, (b) paper prices and 
(o) literacy levels, as well as (d) a statistical adjustment for other national 
characteristics reflected in the level of individual countries 1 consumption. As described 
above, this approach has made use of annual data from 43 countries for the period 1963 to 
1975* Ptttur* ew*iates were made by applying the derived "elasticity 99 coefficients, with 
assumptions of changes in income, literacy, and price, to recent levels of consumption for 
major regions, and simultaneously extending these to estimated future populations. Ibis 
method is applied to a 1973-1975 base and projections are to 1985 only. 

J/ See Appendix Table 6. 
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A third approach was used by the Industry Working Party of the FAO Advisory Committee 
of Experts on Pulp and Paper. This approach!/ consisted of examining separately (a) the 
growth of income as expressed by Gross Domestic Product, and (b) the development and rate 
of change in the consumption/ income ratio (i.e. total annual consumption divided by Gross 
Domestic Product) which represents all demand and supply aspects of consumption which are 
not directly related to income. Future development of average annual rates of change in 
G.D.P. and in the consumption/income ratios are assumed on the basis of past development 
and future expectations. These assumptions, originally proposed by the Working Party y were 
then examined and commented on by a Review Panel of 98 senior executives of the world 1 s 
pulp and paper industry. On the basis of this collective advice, the Working Party revised 
the outlook for G.D.P., the consumption/ income ratios and from these, derived forecasts of 
future paper consumption. In this approach, population development is automatically 
included in trends, and estimated development, of national G.D.P. values. 

2.4 Assumptions re Future Developments 

A series of assumptions are made re the future development of the major factors 
affecting consumption. These are summarized below and the corresponding quantitative data 
by sub-regions are shown in Appendix Tables. 

2.4.1 Population 

The population project ions, which are assumed, are those currently being used by FAO-/ 
and comprise the UN median variations. The background methodology and assumptions are found 
in a UN document^/. The trends and projections are shown, in millions of population for 
the sub-regions recognised in this paper, in Appendix Table 7. The population growth 
assumptions are compared, in Appendix Table 12, with past developments and with assumptions 
made in earlier FAO paper projections. 

2.4*2 Income 

Income growth rates assumed are those currently being used by FAO in its commodity 
projection studies^/. They include a "low" or "adjusted trend" assumption and a "high" or 
optimistic assumption. They are based on projections and forecasts of a number of 
international agencies including the World Bank, OECD, BCE and FAO, as well as on national 
development targets (for the high alternative). 

In general, the "low" assumption is broadly in line with historic trends, with the 
developing countries maintaining recent trend rates of the last five years to 1980 and then 
subsequently accelerating, and with the developed countries growing marginally less rapidly 
than historically, but more rapidly than from 1970 to 1973* Thus, this alternative is 
substantially revised downward, from rates used in earlier FAO projections, to allow for the 
deep recession of 1975- The "high 11 assumption involves a more rapid return to full capacity 
in the developed countries and the fulfilment of national development plans and targets in 
the developing countries. Both alternatives incorporate the assumed population growth rates 
considered above* 

T/ The report of the Industry Working Party on paper consumption outlook is document 
FOi PAP/DST/77/2.11 "World Paper and Paperboard Consumption Outlook*. 

2/ From an internal document for use by FAO (ESC/ACP/WD.76/1 Rev.), Februaxy, 1977. 

$J UN Population Divisions "Single year Population Estimates sad Projections for Major 
Areas, Regions and Countries of the World, 195&-2000". ESA/P/WP*56 f October 1975, 
revised 1976. 

4/ From an internal document for use by FAO (E3C/ACF/HD.76/2 Rev.), March, 1977. 
See Appendix Table 8 for the projections as related to this study. 
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Thus, the low alternative is generally in line with the recent thinking of many 
economist* and international agencies, although in some business and economic circles 
there is a belief that growth rates in the developed countries will continue to decline 
after 1980 The high alternative must be considered as very optimistic by most accepted 
standards 

Comparisons of assumptions of per capita G.D.P. growth, used in this and earlier FAO 
paper projections, are shown in Appendix Table 13 together with past actual developments. 

Appendix Table 14 compares the past development of G.D.P. with the assumptions of 
several PAO studies including those of the Industry Working Party* Because of the different 
bases used, the comparisons are made to the extent possible for successive decades from 
1960 to 1990. Appendix Table 15 compares G.D.P. growth assumptions from 1974 to 1985 as 
used in this paper and implied by the projections of the Industry Working Party, 

2.4.3 Price 

In the 10 year projection model, price assumptions are implicitly that the trend of 
prices from 1963-1965 to 1973-1975 will continue. This would imply an average annual 
increase in real price of about 1 percent for newsprint and of nearly two percent for 
printing and writing papers and for other paper and paper board, as derived from deflated 
world average export prices. For some countries, however, the increase in real price during 
this period was negligible due to a decline in real price up to 1971 or 1972. 

In the case of projections by direct application of elasticities, the real price 
increase assumed is an average two percent per annum for all categories of paper, for the 
period up to 19&5 Tni* assumption may appear, on the basis of past experience, to be high. 
It is, however, based on several background assumptions - (1) that the real price of wood 
raw materials will increase, (2) that the basic costs of fuel and energy, which are 
relatively costly for this industry, will increase in real terms, and especially (3) that 
the increases in recent years of the industry's real capital costs, caused by high interest 
costs, by increased machinery costs and particularly by pollution control investments may 
be expected to be recovered in future prices of paper. 

2.4.4 Literacy 

In order to make reasonable assumptions about the improvements in literacy which might 
develop in the future, an examination was made of past shifts within individual countries 
with respect to overall population averages and in relation to various age classes. The 
rate at which illiteracy can be reduced depends, of course, on the efforts put into education. 
This rate, however, is limited on the one hand by the rate at which young and more highly 
educated and literate age groups are absorbed into the population and on the other by the 
rate at which adult education programmes, which produce slower rates of change, can proceed. 

An interesting hypothetical set of illiteracy reduction patterns, as constructed from 
actual recurrent census data of the 1945-1971 period, is shown in Chart II. The illiterate 
portion of the population (for most countries over 15 years of age) is shown as a 
percentage*!/. Existing data from all except small countries were examined. Those for 
countries such Algeria and Korea, which had been disrupted by war during the analysis 
period and which showed slow rates of literacy improvement, were eliminated. The remainder 
were divided into two groups - those which showed the maximum rates of improvement and those 
which showed similar and more common rates of improvement'. 



I/ In the multiple regression analysis described in section 2.2.3, literacy (i.e. 100 per- 
cent minus illiterate percent) was used as the variable. 
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High rates of improvement such as those of Tunisia (from 84*3 in 1956 to 7*8 in 1965)t 
or Venezuela (from 36.7 in 1961 to 17.6 in 1971 ) v are an indication of what potential 
improvements might be, at least for short periods. 

The typical development path would reduoe illiteracy from 85 peroent to 15 percent in 
approximately 90 years, while the maximum development path would require nearly 5 y**rs. 
Thereafter 9 the rate of improvement slows considerably as a completely literate adult 
population is approached, as indicated "by the actual experience of Italy, Argentina, Poland, 
Hungary and the U.S.A. 

The reduction from an illiteracy level of 75 percent to 25 peroent - a range covering 
the great bulk of the developing country populations - is indicated to require nearly 
60 years on the typical development path and about 30 years on the maximum development path. 
These changes correspond, respectively, to reductions in illiteracy of about 0.8 and 1.7 
percentage points per annum, or relative improvements at the 50 peroent level of 1.6 and 
3,4 peroent per annum. As literacy improves beyond the 50 percent level, the result is a 
slower relative rate. The assumption made for the analysis of this paper, in line with 
the typical path development, is for an annual relative improvement of 1.6 percent per 
annum. 

2.5 The Consumption Outlook 

The following projections of paper consumption made from a 1973-1975 "base, are shown 
in Appendix Tables t 

1. For all sub-regions, by the 10 years projection model, Interpolated 
to 190, 1985 and 1990 from projections to 1984 and 1994, 

(a) by low income assumptions (Appendix Table 9) 

(b) by high income assumptions (Appendix Table 10) 

2. For market economy regions only, by the "elasticity 11 approach, to 1985 only. 
(Appendix Table 11 ) 

The projections in l(a) above, which are shown in Appendix Table 9, are considered the 
basic projections of this paper. The high alternative (b) in Appendix Table 10, is shown 
to indicate the great effect of income assumptions in projecting consumption. These 
projections should not be considered as a plausible forecast, but rather as an upper limit 
of potential development. Appendix Table 11, showing (2) above, illustrates the separate 
impact of population, income, price and literacy on consumption growth as indicated by 
this methodology, and draws attention to the similarities to, or in a few oases differences 
from, the basis projections. A comparison of these projections with other FAO outlook 
estimates, including those of the current Industry Working Party, is contained in 
Appendix II. 

In view of the differences resulting from various methodologies and particularly from 
alternative assumptions, especially of income, and because of the increasing uncertainties 
as the distance into the future increases, Table 9 presents a range of future estimates, 
somewhat subjectively selected, on the basis of available projections including that of 
the Industry Working Party, to portray likely possibilities. These will later be compered 
to estimates of production in order to draw attention to possible constraints cm consumption 
and to the implications for trade. In this table, the upper and lower limits of each cell 
do net add to the totals. Rather, the upper and lower levels of totals are less extreme 
than those of the parts because of expected compensation of variations by sub-regions or 
product categories* In most instances, the range of estimates more than encompasses the 
estimates of the Industry Working Party as well as the two estimates of this paper 
corresponding to the low income assumptions, but is generally too narrow to include that 
derived from the high income assumption. 

It is stressed that projections are trend projections and do not attempt to allow for 
cyclical fluctuations. 
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TABJiff ff 



OUTLOOK FOR PAPER AND PAPERBOARD CONSUMPTION 





Newsprint 


Other Printing and Writing Paper 


1973-751 1980 \ 1985 \ 1990 


1973-75 


1980 \ 1985 


1990 


North America 




-on te*t 
11.9 


14.0-16.5 


17.0-22.0 




9.9 


10.8-12.0 


11.5-14.0 


12.0-16.0- 


19.5-28.0 


EEC 
Nordic Countries 
Other Western Europe 
Western Europe 


4.2 
0.4 
0.8 
5.4 


4.2- 4.9 
0.5- 0.6 
0.9- 1.0 
5.7- 6.4 


4.7- 5.6 
0.5- 0.7 
1.0- 1.5 
6.3- 7.4 


5.1- 7.0 
0. 6- 0. 8 
1.2- 1.7 
7.0- 9.0 


7.8 
0.7 
1.4 
10.0 


9.9-10.7 
0.8- 0.9 
1.7- 1.9 
12.4-13.5 


11.5-12.5 
0.9- 1.3 
2.0- 2.3 
14.5-16.0 


13.0-18.0 
1.0- 1.6 
2.3- 3.4 
16.3-23.0 


Japan 
Oceania 


2.2 
0.6 


2.6- 2.8 
0. 6- 0. 7 


3.2- 3.6 
0.6- 0.8 


4.0- 4.6 
0. 7- 0. 9 


2.7 
0.3 


3. 7- 4. 
0.3- 0.5 


4.8- 6.0 
0. 5-0. 65 


6.0- 8.2 
0.75- 0.9 


Developed Regions 


18.0 


20.0-21.7 


22. 0-25. 5 


24. 0-30. 


24.8 


30. 6-34. 


37. 0-44. 5 


43. 0-60. 


Latin America 


1.0 


1.2- 1.4 


1.4- 1.9 


1.7- 2.5 


1.2 


1. 7- 1.9 


2.2- 2.6 


3.2- 3.8 


Near East (North Africa) 


0.1 


0.2- 0.3 


0. 25-0. 35 


0.35- 0.6 


0.3 


0. 5-0. 65 


0.8- 1.0 


1.3- 1.9 


Africa (South of Sahara) 


0.2 


0.25- 0.3 


0. 3- 0. 4 


0. 35- 0. 5 


0.25 


0.35-0.4 


0. 4-0. 55 


0.6- 0.9 


Far East 
Develop) i?ff Reffio*** 


0.7 
2.1 
2.5 
22.5 


0.8- 1.1 
2.5- 2.9 
3.1- 3.4 
25. 6-28. 


0.9- 1.6 
2.9- 4.0 
3.8- 4.2 
29.O-33.S 


1.1- 2.0 
3.6- 5.4 
4.6- 5.8 
32.3-41.0 


1.2 
2.9 
3.5 
31.2 


1.4- 1.8 
4.0- 4.7 
4.7- 5.4 
40. 0-44. 


1.7- 2.5 
5.2- 6.6 
5.9- 6.8 
48. 0-57. 


2.3- 3.5 
7. 5-10. C 
6.8- 9. S 
57. 0-79. C 


Centra 11 v Primed Economies 


WORLD Total 





Other Paper and Paperboard 


Total Paper and Paperboard 


1973-7^ 1980 


1985 


1990 


J973-7S| 1980 1 1985 I 1990 


North America 




Million t 
57. 5-63. 




36.1 


42. 5-45. 5 


49.5-53.0 


57.9 


69. 0-72. 


80. 0-85. 


91.0-102.0 


EEC 
Nordic Countries 
Other Western Europe 
Western Europe 


16.7 
1.9 
3.5 
22.1 


19.5-21.0 
1.85- 2.3 
4.4 - 5.0 

25.7-28.3 


22. 0-25. 
2.0- 2.5 
5.4- 6.7 
30. 0-33. 5 


25. 5-30. 
2.1- 3.0 
7.0- 8.6 
35. 0-40. 


28.6 
3.f 

5.6 
37.4 


34. 0-36. O 
3.2- 3.7 
7.5- 8.0 
45. 0-47. 


39. 0-43. 
3.S- 4.2 
8.6-10.0 
52. 0-56. 


45. 0-52. 
3.8- 5.0 
11.0-13.5 
60. 0-68. 


ft?* , 
Oceania 


9.9 
1.3 


12.5-13.5 

1.5- 1.7 


16.0-18.0 
1.7- 2.2 


19.5-22.0 
2.0- 2.8 


14.8 
2.2 


19.0-20.0 
2.4- 2.9 


24. O-27. 
3.0- 3.4 


30. 0-34. 
3.7- 4.2 


D.v.lo~d R-. t00 . 


69.1 


83. 0-88. 


98. 0-1 OSO 


15.0-12SC 


112.2 


136.0441.0 


16CHM7SO 


18SO-21QO 


Latin America 


4.4 


5.8- 6.8 


7.4- 9.0 


9.5-12.5 


6.6 


8.7-10.0 


11.0-13.5 


14. 5-18. 5 


Near East (North Africa) 


0.8 


1.2- 1.5 


1.8- 2.5 


2.4- 3.2 


1.3 


1.9- 2.4 


3.0- 3.8 


4.1- 5.6 


Africa (Sooth of Sahara) 


1.0 


1.1- 1.2 


1.3- 1.5 


1.6- 2.0 


1.4 


1.7- 1.9 


2.1- 2.4 


2.6- 3.6 


Far last 


2.1 


2.8- 3.3 


3. 7- 4. 7 


4.5- 7.0 


4.0 


5.0- 6.2 


6.3- 8.8 


8.0-12.0 


Pgy IffriTtf T^ flttjfllfllf 


8.3 
12.1 
89.4 


11.0-12.5 
15.0-18.0 
110.0-117.C 


14.5-17.0 
19.0-24.0 
1 340-1 4OC 


19.0-24.0 
25. 0-35. 
162LO-182.C 


13.3 

ts.i 

143.6 


18.0-20.0 
23.5-26.5 
177.0-187.C 


23.0-26.0 
30. 0-34. 
21SO-230.C 


30. 0-38. 
37. 0-46. 
250.0-2900 


Ce n *TsUv PliBBftf E**fltKwniin 


WORLD Total 



3. PRODUCTION OF PAPER AND PAPBEBQAED 

The estimates discussion under the "demand" section of this paper are for apparent 
consumption of paper and paperboard. This implies that, at least on a world basis, they 
are also estimates of "supply" or production. 

In an earlier study (FO/PAP/DST/7 1/1*1 /Rev.) already mentioned, an attssipt had been 
made to develop "production constrained" projections of paper consumption, recognising that 
with (l) oost inflation, unoompensated by cost reduction measures, (2) declining profitabilit 
caused by relatively constant paper prices, (3) the resultant declining capital inflow per 
unit of current production and (4) the likelihood that price increases necessary to increase 
profitability would decrease consumption. A model assuming (l) net level of capital inflow 
peer unit of production, (2) net rate of oost inflation. (3} increased price of paper to 
permit increased profitability and capacity growth, (4) price elasticity for paper and 
(5) capital requirements for additional capacity was used to estimate capacity establish* 
ment and consequent production possibilities to meet consumption requirements. The model 
assumed that increased prices bringing about improved profitability, capital availability 
and capacity expansion, would result in reduced consumption requirements, and a balance 
level between consumption and production was calculated. 

It is now evident that the results of this projection exercise erred through (a) an 
ovso*" estimation of basic demand levels (because of too optimistic income growth rates), 
(b)an underestimation of cost inflation including the marked increases which occurred in 
fuel costs and (c) a failure to predict the substantial capital cost increases related to 
pollution control and energy saving. 

In view of the difficulty in estimating appropriate parameters under current conditions 
of uncertainty, no attempt is made in this document to reapply the model. Nevertheless, 
it is obvious that its principles, though oversimplified, are fundamental in the determin- 
ation of production capacity. 

3.1 Estimates of Future Paper Production from the Capacity Survey 

The current pulp and paper capacity survey, issued in 1977, provides an indication of 
possible production expansion in the 1976-1981 period!/. The estimated expansion, during 
this period, in the capacity for paper and paperboard production for the world as a whole, 
is 28 million tons, of which 5 million tons is in the developing market economies. These 
increases represent average annual growth of 2.9 percent for the world and 7.2 percent for 
the developing market economies. Latin America accounts for the largest portion of the 
increase and shows the most rapid expansion rates. It is for newsprint, with an increase 
of 1 million tons, that the rate of expansion (17 percent) is forecast to be most rapid 
for this group of countries. The largest tonnage increase is estimated for other paper 
and paperboard with 3 million tons, representing an average annual growth of 5.8 percent. 

The distribution of production may also be derived from the estimates of capacity 
provided in the annual capacity surveys. A set of estimates of paper and paperboard 
maximum production potentials for 1980, based on the recent capacity survey, is shown in 
Table 10. These estimates are derived ty applying assumed maximum operating potentials of 
0.94 and 0.85 percent for developed and developing countries respectively, to the capacity 
estimates for 1980 in this latest survey. It may be noted that, on a world basis, these 
production potentials are more than adequate to match the "low" PAO projections for 1980 
(Appendix Table 9), except for printing and writing paper which is essentially in balance. 
Jfor newsprint and printing and writing, the world production potential falls within the 
range of Table 9 and for other paper and paperboard is 3 million tons above the range. 
For total paper and paperboard, the production potential lies above the range, suggesting 
the possibility of shifting grades if necessary. 

7/ A broad consideration of the "aocurapy 11 in the capacity forecasts is included in 
Appendix III. 
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T1iHI Iff - MAXIMUM PRODUCTION POTENTIAL I/FOR PAPER AND PAPERBQARD. 1980 

Million ton* 





Newsprint 


Other 
and 


Printing 
Writing 


Other Paper 


Total 


Capacity 


Production 
Potential 


Capacity 


production 
^otential 


Capacity 


Production 
Potential 


Capacity 


Production 
Potential 


Oeveloped Rcgioni 


24.37 


22.91 


36.38 


34.20 


98.64 


92.72 


159.39 


149. 73 


North America 


13.67 


12.85 


15.28 


14.36 


49.52 


46.55 


78.47 


73.76 


Western Europe 
EEC 
Nordic Countries 
Other Western Europe 


7.07 
2.33 
3.91 
0.82 


6.65 
2.19 
3.68 
0.77 


15.99 
9.41 
4.05 
2.53 


15.03 
8.85 
3.81 
2.38 


31.99 
18.44 
8.39 
5.16 


30.07 
17.33 
7.89 
4.85 


55.05 
30.17 
16.35 
8.52 


51.75 
28.36 
15.37 
8.01 


Japan 
Oceania 


3.11 
0.53 


2.92 

0.50 


4.83 
0.28 


4.54 

0.26 


15.49 
1.64 


14.55 

1,54 


23.42 
2.45 


22.01 
2.30 


Developing Regions 


1.91 


1.62 


4.08 


3.47 


11.78 


10.01 


17. 9S 


15.26 


Latin America 


0.91 


0.77 


1.83 


1.56 


7.45 


6.33 


10.19 


8.66 


Near East, North Africa 


0.02 


0.02 


0.29 


0.25 


0.62 


0.53 


0.93 


0.79 


Africa (South of Sahara) 


0.37 


0.31 


0.16 


0.14 


0.71 


0.60 


1.43 


1.22 


Far East 


0.61 


0.52 


1.80 


1.53 


3.00 


2.55 


5.40 


4.59 


Centrally Planned Economies 


3.12 


2.93 


5.00 


4.70 


18.79 


17.66 


26.91 


25.30 


WORLD TOTAL 


29.40 


27.46 


45.46 


42.37 


129. 21 


120.39 


204.21 


190.29 



ij Derived by multiplying estimated capacity by 0.94 and 0.85 estimated maximum operating ratio for developed and 
developing regions respectively. 



On a world "basis, the "low 11 estimates of Appendix Table 9 would imply operating ratios 
in relation to estimated capacity of 0.91 for newsprint, 0.95 for printing and writing 
papers, but only 0.87 for other paper and paper board. 

The 1980 production potentials do, however, fall marginally short of matching the 
"high" current PAO projections (1.4 million tons for newsprint, 4.4 million tons for 
printing and writing paper but coinciding for other paper and paperboard). Given the fact 
that the higi assumption projections are, by general judgement, ovex^-optimistic, this 
indicated discrepancy is not important on a trend basis. However, it does draw attention 
to the possibility that a marked upward fluctuation in economic growth and a simultaneous 
inventory building period, could result in a very tight demand/supply situation. 

There is, of course, adequate time for speeding up capacity expansion for use in the 
early 1980% should the industiy change, in a positive direction, its future appraisal of 
market growth and profitability. 

Estimates of 1980 production, by grade, to match the mid-point of the consumption out- 
look rsuure of Tfcble 9, are given in Table 11. The 1980 columns were derived ty applying, 
to the I960 regional capacity estimates, the ratio of the estimate of world 
consumption tothmt of world capacity. Minor adjustments were made, within the range of 
production, to maintain the self-sufficiency trends described below. 



IAHJL11 - A TBHTATTVE FUTURE PRODUCTION ALTERNATIVE FOB. PAPER AMD PAPERflOARD 



Million ten* 





Newsprint 


Printing and VTrtting 


1973-75 


198O 


1990 


1973-75 


1980 


1990 


Developed Reboot 


18.78 


22.36 


28.7 


26.58 


33.9 


52.9 


North America 


11.11 


12.54 


15.4 


12.16 


14.4 


24.0 


Vrestern Europe 
EEC 
Nordic Countries 
Other Western Europe 


5.O9 
1.65 
2.85 
0.59 


6.49 
2.14 
3.59 
0.75 


8.2 
2.4 
4.4 
1.4 


11.39 
7.11 
2.59 
1.69 


14.9 
8.8 
3.8 
2.4 


2O. 4 
12.4 
4.4 

3.6 


Japan 
Oceania 


2.17 
O.41 


2.85 
O.49 


4.3 
0.8 


2.84 
0.19 


4.3 
0.26 


7.8 
0.7 


Developing Regions 


0.81 


1.58 


3.00 


2.29 


3.44 


7.4 


Latin America 


O.28 


O. 75 


1.50 


0.98 


1.55 


3.3 


Near East, North Africa 


0.01 


O.02 


O.05 


0.18 


0.25 


0.8 


Africa (South of Sahara) 


0.22 


0. 3O 


0.40 


0.11 


0.14 


0.4 


Far East 


O.30 


0.51 


1.05 


1.02 


1.52 


2.9 


Centrally Planned Economies 


2.56 


2.86 


5.00 


3.15 


4.65 


7.7 


WORLD TOTAL 


22.14 


26,8 


36.7 


32.02 


42.0 


68.0 





Other Paper and Paperboard 


Total Paper and Paperboard 


1973-75 


1980 


1990 


1973-75 


198O 


1990 


Developed Regions 


71.52 


87.4 


123.8 


116.88 


143.7 


205.4 


North America 


38. BO 


44.5 


62. O 


61.57 


71.4 


101.4 


Western Europe 
BC. 
Nordic Countries 
Other Western Europe 


22.06 
12.91 
5.93 
3.22 


27.8 
16.3 
6*8 
4.6 


38.2 
22; 2 
8.2 
7.8 


38.54 

21.67 
11.37 
5.50 


49.2 
27.2 
14.2 
7.8 


66.8 
37.0 
17.0 
12.8 


?* 
Oceania 


1O.O6 
1.10 


13.7 
1.4 


21.4 
2.2 


15.07 
1.70 


2O. 9 
2.2 


33.5 

3.7 


Developing Regions 


6.14 


9.4 


18.2 


9.23 


14.4 


28.6 


Latin America 


3.60 


6.0 


10.5 


4.86 


8.3 


15.3 


Near East, North Africa 


0*33 


0.50 


1.4 


0.52 


0.8 


2.2 


Africa (Sooth of Sahara) 


O.63 


O-S7 


1.3 


0.96 


1.0 


2.1 


Far East 


1.S7 


2*40 


4.9 


2.89 


4.4 


8.9 


Centrally Planned Economies 


ii. n 


16.65 


30.0 


17.64 


24.2 


42*7 


WORLD TOTAL 


89. S8 


113.5 


172.0 


143. 75 


182.3 


276.7 
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3.2 Estimates of Future Production beyond 1981 

Beyond 198l f production estimates must be baaed on some other projecting technique. 
An approach frequently ueed in to extend the trend of self-sufficiency ratios (i.e. 
product ion divided by consumption) and apply the projected value to estimated consumption 
levels. On this basis y a set of production estimates is derived for 1990, by grade of 
paper. 

3.2.1 Self-sufficiency in Paper Production 

It will, however, be useful to review first the past patterns and trends in relative 
self-sufficiency in paper which have varied considerably from product to product and from 
region to region. These are shown in Appendix Table 21. 

Differences in regional self-sufficiency are more marked for newsprint with its 
important economy of scale of production and normal integration with pulp production. 
Production is heavily concentrated in the export oriented Canada and the Nordic countries. 
The former produces more than 10 times its own requirements, while the latter countries 
produce roughly 5 times their consumption. However, because of the low self-sufficiency of 
United States and the SBC countries, North America and Western Europe, as a whole, are rougjily 
self-sufficient. The former shows net exports equivalent to about 10 percent of production 
and the latter has gradually shifted from a position of net exports of 4 or 5 percent of 
production in 1960 to one of net imports of about 5 Percent of consumption in recent years. 
By contrast, Latin America has, in the last 15 years or so, produced only 25 to 30 percent 
of consumption requirements while the Near East/North African region has produced 
essentially none of its requirements. Africa (South of the Sahara) has, on balance, 
become essentially self-sufficient because of production expansion in South Africa. 
Production expansion in Latin America and the Far East, although appreciable, has done 
little more than maintain self-sufficiency ratios. Hie Centrally Planned Economies have 
shifted from being net exporters to essentially self-sufficiency on balance. 

The forecasts derived from the capacity survey show for newsprint a general continuing 
of these trendal/, but with some notable exceptions, including an increasing self-sufficiency 
in Germany and the Other Western Europe group, (affecting even appreciably the total 
Western Europe region in 1980) and in Oceania. Self-sufficiency improves in all developing 
regions to 1980 and this trend may be expected to extend to 1990 by which time Latin America 
could produce the equivalent of foux^-fifths, and the Far East two-thirds, of their require- 
ments. Oceania might even become a net exporter. 

In the case of printing and writing paper, and other paper and paperboard, sub-regions 
generally have been more nearly self-sufficient. However, the Nordic countries are major 
exporters, as is the Other Western Europe group, for printing and writing paper. The outlook 
for capacity to 1980 for both major grade groups, indicates an increasing net-export role 
for Canada and the Nordic countries and generally improving self-sufficiency for most of 
the Developing Regions. It may be noted that with a slow forecast rate of expansion in 
printing and writing paper capacity of North America to 19&1, the self-sufficiency ratio 
may be expected to decline, but there appears no reason to believe that this trend would 
continue. Self-suffioienoy in both printing and writing paper and other paper and papex*- 
board in the Developing Begions may be foreseen to improve as markets grow in size 
justifying more domestic production. 

3.2.2 Production Estimates for 1990 



His 199 columns of Appendix Table 21, showing self-sufficiency ratios, are assumed on 
the basis of trends from 1960 to 1975 and developments suggested by the capacity survey to 
fhese are then applied to the mid-points of the estimated consumption for 1990 



I/ Bee the 1960 columns of Appendix Table 
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(Table 9) to produce the 1990 columns of tentative future production estimates in Table 11. 

The estimates of future production imply substantial shifts in geographic location, 
reflecting, but enlarging! the shifts indicated for consumption. Prom 1973-1975 to 1990, 
the developed regions 1 share of production drops from 81.3 percent to 74*2 percent f while 
that of the developing regions increases from 6.3 to 10.3 percent and that of the Centrally 
Planned Economies from 12.3 to 15.4 percent. 

The suggested increases in production are for this 16 year period 88 million tons for 
the developed regions, 19 million tons for the developing regions and 25 million tons for 
the Centrally Planned Economies. For the developing regions the increase is heavily 
concentrated in Latin America (more than 10 million tons) although the rate of expansion is 
higher in some other regions. 

3.2.3 Production to Meet Higher Consumption Levels 

If the consumption estimates derived in this paper are based on realistic assumptions 
concerning the interaction of demand and supply, it is axiomatic that the additional 
production will be available to meet consumption requirements - on a trend basis. This is 
not to suggest that production can always be adequate to meet short term peak demands. 



Hie higher consumption estimates mentioned in this document, especially for 1985 
1990 V are based on considerably higher general economic growth rates than are currently 
considered likely in most business, government and international agency opinion. It might 
have been useful to speculate on the production pattern necessary to bring about the higher 
levels, as an indication of the expansion which might be expected in more distant years. 
It can, however, be questioned whether the distribution of consumption, as well as supply 
factors, might not be considerably changed in the more remote future. 

It is interesting to note that the growth rate in estimated production increase for 
all paper and paper-board in Western Europe from 1973-1975 to 1990 (3.5$) closely parallels 
that indicated in the study "European Timber Trends and Prospects, 1950 to 2000" for 
Europe (including Eastern Europe for 196^-1971 to 2000 (3.4 to 39#). 

4. THE CONSUMPTION OF PAPER PULP AND WASTE PAPER 

FAO statistics of pulp production and trade enable an annual estimate to be made, for 
each country, of apparent consumption of pulp used in the manufacture of paper. It may be 
useful to review briefly past overall development of apparent consumption of pulp in 
relation to paper production as evidenced by the FAO historical data. Appendix Table 22 
summarizes, by major regions, input /output ratios of apparent consumption of pulp per unit 
of paper production from 1960 to a 1973-1975 average. These data suggest no clear trends in 
any region except in Latin America and Western Europe with a reduction in the pulp to paper 
ratio. It is quite probable that fluctuations in pulp inventories affect apparent 
consumption and that variations in the relative scarcity of pulp greatly affect the 
proportion of furnish supplied by waste paper, which is considered below as an alternate raw 
material to pulp* The fibre furnish of pulp and waste paper is supplemented by fillers 
and pigneots, the quantity of which varies greatly from one type of paper to another. 
FAO has not collected data on these supplementary raw materials. It has, however, been 
collecting data on waste paper usage for some timej/ and since 1973 has been undertaking 
annual surveys which have been covering, with increasing detail, the situation since 1970. 
It is fairly evident that real changes in use levels in relation to paper production have 
been small and somewhat obscured by changes and improvements in the basic data supplied ty> 
countries* Table 12, which shows the use of waste paper in fibre furnish for 11 major n*t 
importers and 5 najor net exporters of pulp, gives some indication of the relatively small 
changes which have occurred over the past 13 years. There does, however, appear to be a 
fairly consistent upward trend since 1972 which accelerated in 1976. 

I/ A survey in 1969 covered the 1963 to 1968 period. 
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TABU 12 

TREND OF WASTE PAPER USAGE IN SELECTED COUNTRIES 

Ntt Import** / Net Exporters I/ 

of Pulp of Pulp 

Watte Paper u Percent of Total Fibre Furnish 

1963 30, 3 4. 7 

1968 31.6 5.5 

1972 28.7 5.5 

1973 ; 29.9 5.7 

1974 29.8 5.9 

1975 30. 1 5. 9 

1976 31.1 6.5 



ij These values compart with an estimated 23. 7 percent for the world as a whole in 1972-1974. 

2J USA, Argentina, Austria, Belgium, France, Germany (Fed. Rep. ), Italy, Netherlands, Switzerland, United Kingdom, Japan. 

3_/ Canada, Finland, Norway, Sweden, New Zealand. 

For the 27 to 30 countries reporting major data to the FAO waste paper survey, the fibre 
consumption per ton of paper averaged, for the years 1973 to 1975, a total of 1024 kilograms 
of which 262 kilograms were waste paper and 763 kilograms were pulp* This compares with 
790 kilograms of pulp indicated in Appendix Table 22, for the world, as determined from 
apparent consumption data. The difference is partly accounted for by the omission from the 
survey of the USSR and some Eastern European countries whose waste paper use is less, and 
pulp use more, than the world average. 

Appendix Table 23 summarizes for developed regions, which are nearly complete in 
reporting to the survey, the fibre furnish for 1970, 1973-1975 (average) and 1976 showing 
total as well as the portion made up by pulp and by waste paper. Here, the trends since 
1970 appear quite clear - (a) a declining total fibre input (perhaps associated with an 
increasing component of fillers and pignents), (b) a declining pulp input and (c) an 
increasing waste paper input. For comparison, the apparent pulp consumption per ton of 
paper production for 1970 and for 1973-1975 is also shown in brackets* Although in most 
instances, these data also portray the decline in pulp use, their differences from the 
waste paper survey data are appreciable* In most oases, these ratios are higher than these 
from the waste paper surveys* It is believed that the apparent consumption data are already 
cleaned of palp for fibreboard manufacture* This raises the question of whether the 
differences are solely due to inventory changes or whether they may include some pulp for 
uses other than paper manufacture. Without further data and analyses, it does not seem 
possible to resolve this question* 

Hie major emphasis which has beta placed on recycling paper in the interest of raw 
material conservation, together with an obvious reluctance to risk over-expansion in pulp 
production capacity, may lead, despite the relatively slow past upward trend, to rather bold 
assumptions of prospective increases in waste paper usage* 



Other factors than the pressure* to save raw Materials throut recycling waste paper 
hare affected, and may be expected to affect in the future, the increasing waste paper and 
declining pulp ocnponents of the fibre furnish. One is the mix of paper consumption, 
newsprint, which usually contains little waste paper and small amounts of filler, has 
declined in relative importance, while printing and writing papers, which consume most of 
the pigments and fillers, have grown in importance. The other paper and paperboard 
categories, which consume more than 90 percent of the waste paper used, have maintained 
their share of production. This trend in product mix is expected to continue. 

Appendix Table 22 extends, and intensifies to 1980 and 1990, the trend to declining 
pulp component 8 in fibre furnish, Appendix Table 24 complements these pulp figures with 
waste paper input assumptions and corresponding total fibre furnish ratios. The application 
of these ratios to the tentative production alternative of Table 11 results in the paper 
pulp consumption alternative of Table 13 and a matching waste paper consumption estimates 
for the Developed Regions shown in Table 14. Lack of data for many countries precludes 
comparable estimates of waste paper consumption for the Developing Regions and Centrally 
Planned Economies* 

The estimates of waste paper consumption in 1973-1975 and for 1980 and 1990 are also 
examined in Table 14 as (a) a percentage of paper production and (b) as a percentage of 
paper consumption. These percentages are similar, but are not equal, to the waste paper/ 
total fibre furnish rate and the waste paper recovery rate of the document "Waste Paper 
Data 1975-76". (FOiPAP/WT/77/2.2). The first differs because fibre furnish]/ is not 
necessarily equal to paper production and the second because it does not allow for trade. 



A TENTATIVE FUTURE ALTERNATIVE FOR CONSUMPTION OF PAPER PULP 
Million 





1973-75 


1980 


1990 


Developed Region* 


91.98 


106.0 


144.8 


North America 


52.40 


58.6 


81.1 


Western Ensope 
EEC 
Nordic Countries 
Other Western Europe 


28.02 
12.93 
11.15 
3.94 


32.1 
13.6 
13.1 
5.4 


41.0 
17.4 
15.3 
8.3 


Japan 
Oceaala 


10.03 
1.53 


13.6 
1.6 


20.1 
2.6 


Developing Regions 


6.44 


9.9 


19.1 


Latin America 


3.21 


5.6 


10.1 


Near Best, North Africa 


0.39 


0.6 


1.5 


Africa (South of Sahara) 


0.67 


0.7 


1.5 


Far East 
Centrally Pimm*] Bcflnomiet 


2.22 
14.89 
113.40 


3.1 
20.3 
136.2 


6.0 
34.2 
198.1 


WORID Total 



j/ The total fibre furnish in paper making ie available in FAO statistics only for 
those countries reporting to the annual waste paper 
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A TENTATIVE 1UTURE ALTERNATIVE FOR WASTE PAPER CONSUMPTION IN 
PAPER PRODUCTION IN DEVELOPED RRdONS 





197S-7SI/ 


1980 


1990 


1973-75 


1980 


1990 


1973-75 


1980 


1990 




MU 


loo tom 




as 


paicant of paper 
production 


at paicant of papar 
cootuinption 


Davalopad Ragioni 


30,5 


40.8 


63.8 


26 


28 


31 


27 


29 


32 


North Amailca 


12.76 


15.0 


22.8 


21 


21 


22 


22 


21 


23 


Wattam Bwopa 
EEC 
Noidte Countriat 
Otto Wastam Einopa 


11*5 
9.00 
0.59 
1.90 


15,f 
12.2 
0*9 

2.7 


24.3 
17.8 
l.S 
5.0 


30 
41 
5 
35 


32 
45 

6 
35 


36 
48 
9 
39 


31 
31 
19 
34 


35 
35 

27 

37 


37 
36 
33 
41 


Japan 
Ocaania 


5.81 
0.47 


8.8 
0.7 


15.4 
1.3 


38 
28 


42 
33 


46 
35 


39 

21 


45 

27 


48 

32 



Daiivad from annual watte papar turveyt. 



It will be noted that both of these percentages move steadily upwards in correspondence 
with the tonnage of waste paper consumed. It is interesting to note that the percentages of 
waste paper used to paper consumption (nearly identical to recovery rate) fall between the 
high and low waste paper recovery rates assumed for the recent "European Timber Trends and 
Prospects, 1950 to 2000", reaching 37 percent in 1990 for Western Europe compared to high 
and low rates of 32 and 40 for all Europe in the study (Eastern Europe rates ware essentially 
equal to those of Europe as a whole). The European study suggests the possible utilisation 
of 470 to 495 kilograms of waste paper per ton of paper production by 2000 based on the 
high recovery of 45 percent of consumption, and varying according to the level assumed for 
regional production. This is considerably higher than the 364 kilograms per ton assumed 
for 1990 for Western Europe in this document, although it is about equal to that assumed 
for the EEC for that year. 

This section has thus derived overall pulp consumption estimates and, for some sub- 
regions, a waste paper consumption estimate. The PAO data do not, however, allow any 
estimate of pulp consumption by type of paper produced nor, indeed, of type of pulp likely 
to be used. The Industry Working Party, preparing the pulp and paper outlook study for PAO, 
has, by the use of more detailed information available to its members, supplied an estimate 
of the detailed furnish pattern for the three major paper groups for the fifteen sub-regions 
studied for the average of the years 1972-1974. Using this base the Working Party has 
estimated, for 1980 and 1990, prospective furnish patterns by both type of pulp used and 
type of paper produced. This information is. provided in the documentation of the Working 
Party. 

5. PIODUCTIOH OP 

The geographic distribution of pulp production, of course, depends to a vexy 
considerable extent on the requirements of paper making. However, basic to sound mill 
location is the availability of wood or other fibrous raw material, be it domestic or 
imported. Haaoe, an extension of past self-sufficiency ratios in estimating the future 
expansion of pulp production may give inadequate attention to this potentially limiting 
factor. 

j/ I o consideration is given in this paper to the consumption on production of dissolving 
pulp, which lias been at a world level of just over 5 million tons in recent years. 
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The development of thertto-meohaaioftl pulp production, however, oan be expected to kave 
etroag influence on wood requirement. Uee of thermo-neohanioal pulp in neweprint permit 
the replacement of ohemioel pulp with it 4 higher wood inputs per unit of production 
(4 to 5 *r per ton compared to 2.5 m3 per ton for thermos-mechanical). Furthermore 9 it 
appemre that technical development may well permit thermoHnechanioal pulp to replace 
chemical pulp in the production of some other papers. Not only can thia proceae slow the 
growth of wood requirements, it can also be economic in smaller units than can chemical pulp* 
and this can permit production in locations with more limited wood supply with smaller 
markets. However, expansion in thermo-mechanical pulp production will be limited by new 
growth possibilities and fcy the retirement of uneconomic obsolete mills* Furthermore, there 
is considerable evidence that the process* high energy costs may be an important limiting 
factor* Tbe tonnage of this type of pulp has net been accurately identified in the recent 
capacity survey, but it may be as high as 4 million tons lay the end of the present decade* 



%1 Pulp Production Outlook to 1980 

As a first step in appraising the future pattern of pulp production, the capacity 
forecasts from the FAO survey are examined* Table 15 shows the 1980 capacity estimates and 
derives from them the maximum production potential by assuming maximum operating ratios of 
0.94 and 0.85 for developed and developing regions respectively. It is clear that the 
production potential exceeds substantially the pulp requirements derived in Table 13* 
Should paper consumption reach the unexpected "high" level estimate of this paper (7*7 
cent above the mid-point estimate of Table 9), there would still be adequate production 
potential according to the capacity forecasts* A slower development of waste paper use 
would, of course, also have an effect. Should there be no increase in the waste paper 
component beyond the 1973-75 world average, a further 4 percent of pulp consumption would 
be required* The unlikely combination of both a higher consumption level and no increase in 
the waste paper consumption rate would put a strain on the potential pulp production level* 



TABLE IS 



MAXIMUM PRODUCTION POTENTIAL FOR PAPER PULP. 1980 
Million tons 





.Mac 

*jsfl sem 


3S&C* 


Chemical 


Other Fibre 


Total 


capacity 


Ioduction 
Potential 


Capacity 


JTOCnlCuOn 
Potential 


Capacity 


ftoduction 
Potential 


Capacity 


fTQQiiction 
Potential 


Developed Ragtag 


39,20 


36.85 


82.29 


77.35 


1.72 


1.62 


123. 21 


115.82 


North America 


19.23 


18.08 


52.21 


49.08 


0.70 


0.66 


72.13 


67.80 


Western Europe 
EEC 
Nonlic Countries 
Other Western Europe 


13.90 
4.24 

8.17 
1.49 


13.07 
3.99 
7.68 
1.40 


20.71 
2.81 
14.14 
3.76 


19.47 
2.64 
13.29 
3.53 


1.02 
0.60 

0.42 


0.96 
0.56 

0.39 


35.63 
7.65 
22.31 
5.67 


33.49 

7.19 
20.97 
5.33 


Oceania 


4.67 
1.40 


4.39 
1.32 


8.50 
0.87 


7.99 
0.82 


. 


. 


13.17 
2.27 


12.38 
2.13 


Developing Regions 


2.20 


1.87 


6.88 


5.85 


3.99 


3.39 


13.07 


11.11 


Latin America 


1.12 


0.95 


5.26 


4.47 


1.54 


1.31 


7.92 


6.73 


Near East, North Africa 


0.10 


0.09 


0.22 


0,19 


0.38 


0.32 


0.70 


0.60 


Africa (Sooth of Sahara) 


0.55 


0.47 


0.65 


0.55 


0.13 


0.11 


1,33 


1.13 


Par East 


0.43 


0.37 


0.75 


0.64 


1.94 


1.65 


3.12 


2.65 


Centrally Planned Economies 


5,29 


4.97 


11.80 


11.09 


5.90 


S.S5 


22.99 


21.61 


WORLD TOTAL 


46.69 


43.69 


100.97 


94.29 


11.61 


10.56 


159.27 


148.54 
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An estimate of 1980 pulp production to correspond with the tentative pulp consumption 
level in derived in Table 16 9 making use of the maximum production potentials. These are 
generally reduced in proportion to total world requirements but with some consideration of 
the trend of self-sufficiency ratios (shown in Appendix Table 25) and a recognition that 
importing regions will normally tend to make relatively fuller use of their capacity than 
exporting regions. Ihe breakdown into major pulp types makes parallel use of the capacity 
surveys as an estimating device. The self-sufficiency ratios of Appendix Table 2 5 for 1980 
are based on total paper pulp production* 



5 2 



Production Outlook to 1990 



Bie pulp production estimates for 1990 are developed using the trend of self-sufficiency 
ratios of Appendix Table 25, as well as the trend in share of different types of pulp, with 
a recognised bias towards thermo-meohanioal pulp. The somewhat subjective breakdown into 
pulp types is made with the primary objective of obtaining an approximate estimate of wood 
raw material requirements. The limiting effect of raw material is taken into account. 
especially for Japan and Western Europe, although it is recognized that thermo-meohanioal 
pulping may relieve this restriction to some extent. The future production alternative 
for paper pulp is shown in Table 16 below. 



TABLE 16 A TENTATIVE FUTURE PRODUCTION ALTERNATIVE FOR PAEER PULP PRODUCTION 

Million 





and semi-ineScei 


Chemical 


Other fibre pulp 


Total paper pulp 


.973-75 


1980 


1990 


1973-75 


1980 


1990 


1973-75 


1980 


1990 


1973-75 


1980 


1990 


Developed Regions 


28.31 


33.2 


47.0 


63.23 


70.9 


94.8 


1.63 


1.5 


2.0 


93.17 


106.0 


143.8 


North America 


14.96 


16.5 


24.0 


40.78 


44.9 


62.0 


0.65 


0.6 


1.0 


56.40 


62.0 


87.0 


Weiteni Europe 
EEC 
Nordic Countries 
Other Wei tern Europe 


9.45 
3.05 
5.54 
0.86 


11.5 
3.6 
6.6 
1.3 


15.0 
4.3 
8.0 

2.7 


15.74 
2.11 
11.17 
2.46 


17.5 
2.4 
11.9 
3.2 


20.2 
2.9 
12.6 
4.7 


0.97 
0.73 

0.24 


0.9 
0.5 

0.4 


1.0 
0.6 

0.4 


26.16 
5.89 
16.72 
3.55 


30.0 
6.5 
18.5 
5.0 


36.2 
7.8 
20.6 
7.8 


J*Pn 
Oceania 


3.13 
0.77 


4.3 

1.0 


6.5 
1.5 


6.04 
0.67 


8.0 
0.7 


11.6 
1.0 


0.01 


- 


- 


9.18 
1.44 


12.3 

1.7 


18.1 
2.5 


Developing Regions 


1.03 


1.7 


6.0 


2.66 


5.4 


8.2 


1.93 


3.1 


6*0 


5.62 


10.2 


20.2 


Latin America 


0.54 


0.9 


3.0 


1.75 


4.1 


6.1 


0.56 


1.2 


3.0 


2.85 


6.2 


12.1 


Near East, North Africa 


- 


0.1 


0.4 


0.05 


0.2 


0.4 


0.21 


0.3 


0.4 


0.26 


0.5 


1.2 


Africa (South of Sahara) 


0.28 


0.4 


0.9 


0.44 


O.S 


0.8 


0.41 


0.1 


0.1 


0.76 


1.0 


1.8 


Far Batt 


0.20 
3.71 
33.05 


0.3 
4.6 
40.1 


1.7 
7.6 
60.6 


0.42 

7.74 
73.63 


0.6 
10.2 
86.5 


0.9 
17.5 
120.5 


1.12 
3.17 
6.73 


1.5 
5.1 
9.7 


2.5 

9.0 
17.0 


1.74 
14.62 
113.40 


2.5 
20.0 
136.2 


5.1 
34.2 

198.1 


WORLD Total 
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6. PULPWOODi 



AND SUPPLY 



A few years ago an PAD document, "Wood Fibre Resources and Pulpweod Requirements' 9 
(POiPAP/74/6 f Rev.l) 9 reviewed in some depth the potential demand and supply situation for 
pulpnood in relation to total wood requirements and the forest resource, as estimated in 
various national 9 regional and world studies of governments and PAO. However t in that review 
the pulpwood requirements for wood pulp were derived from the future production estimates of 
the 1972 FAO study "Outlook for Pulp and Paper Consumption! Production and Trade to 1985" 
and, as has been pointed out, the population and income growth assumptions on which its 
future estimates were based, were considerably higher than those now assumed* The same is 
true of other studies which were drawn upon to appraise the potential demand and supply of 
pulpwood* Consequently, many aspects of the pulpwood study also need revision* A number 
of new regional outlook appraisals have become available but not all have modified the 
basic growth assumptions, and for some key areas no new overall wood demand and supply 
studies are yet available. 

6.1 Estimated Future Requirements for Pulpwood 

Estimated pulpwood requirements to correspond with the tentative pulp production 
alternative of Table 16 have been derived using approximate conversion ratios of m3 of wood 
raw material per ton of pulpl/. 3%e estimates, shown in Table 17, indicate wood require- 
ments for paper pulp of 304 and 71 6 million m3 in 1980 and 1990 respectively, compared to 
429 million m3 for the 1973-1975 average. This does not include "uulpwood" required for 
dissolving pulp (about 28 million m3 average per year in 1973-1975; or for particle board 
and fibreboard (about 55 million ro3 average per year in 1973-1975). An attempt is made here 
to summarize eetimates of future production of dissolving pulp, fibreboard or particle board 
and for the wood required for this production. Although this estimate, shown in Table 18, 
is only approximate, the quantity might be expected to be in the order of 200 million m3 
lay 1990* These estimates are combined with those of Table 17 to arrive, in Table 18, at 
total estimated requirements for ''pulpwood 91 according to the selected alternative for pulp 
production* 



TABLE 17 



ESTIMATED WOOD REQUIREMENTS FOR PAPER PULP PRODUCTION 

Million m 3 





Mechanic! 

and icoii^chfl 


kl 

rmical 


Che 


. - 





rA 


im-y? 


1960 


m {t> 


1973-75 


198d 


1990 


973-75 


{980 


1990 


Developed Region* 


70.0 


81.9 


11S.4 


296.8 


332.5 


442.3 


366.8 


412.4 


557.7 


North America 


37.5 


41.2 


60.0 


195.8 


215.5 


297.6 


233.3 


256.7 


357.6 


Wettetn Europe 
HJC 

Nofdlc Countries 
Other Wefttem Europe 


24.3 
8.2 
13.9 
2.2 


29.6 
9.7 
16.5 
3.4 


38.6 
11.6 
20.0 
7.0 


75.4 
10.1 
53.6 
11.8 


84.0 
11.5 
57.1 
15.4 


97.0 
13.9 
60.5 
22.6 


99.7 
18.3 
67.5 
14.0 


113.6 
21.2 
73.6 
18.8 


135.6 
25.5 
80.5 
29.6 


Japan 
Oceania 


6.6 
1.6 


9.0 
2.1 


13.7 
3.1 


22.4 
3.2 


29.6 
3.4 


42.9 
4.8 


29.0 
4.8 


38.6 
3.5 


56.6 
7.9 


Developing Regions 


2,6 


5.1 


15.5 


12.8 


25.9 


39.4 


15.4 


31.0 


54.9 


Latin America 


1.4 


4,4 


7.8 


8.4 


19.7 


29.3 


9.8 


24.1 


37.1 


Near Eatt, North Africa 


- 


0.3 


1.0 


0.2 


1.0 


1.9 


0.2 


1.3 


2.9 


Africa (South of Sahara) 


0.7 


1.0 


2.3 


2.1 


2.4 


3.8 


2.8 


3.4 


6.1 


Far Eact 
Centrally Planned EccncmUf 


0.5 
9.6 
82.2 


0.8 
12.0 
99.0 


4.4 
19.8 

150.7 


2.0 
37.2 
346.8 


2.9 
49.0 
4Q7.4 


4.3 

84.0 

565. 7 


2.5 

46.8 
429.0 


3.7 
61.0 
504.4 


8.7 
108.8 
714,4 


WORLD Total 



Approximate ratio* used (based on various surveys by PAO/BCE) were in m 3 per ton for 
mechanical and serai-chemical pulpf North America and Nordic countries 2.5, ESC 27 t 
Japan and Oceania 2.1, all other 2.6; and for ohenical pulps i Japan 3.7 and in all other 
regions 4.8. 
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6*2 Hie Supply of Pulpwood 

In the past deoade or two, "pulpwood 11 input e to industry have increased greatly, with 
many departure* from earlier patterns of supply* It will be useful to summarize some of 
the major shifts* 

The major source of pulpwood continues to be the removals of pulpwood from the forest* 
Recorded removals of this category increased, on a world basis, by 82 percent from 1959-1961 
to 323 million m3 in 1 973-1 975t when they comprised about 60 percent of total pulpwood supply 
for all wood pulps, fibreboard and particle board* 

Two important points should, however, be stressed in relation to pulpwood removals* 
First, while pulpwood removals were growing steadily, other smaller sized log assortments - 
pitprope and other miscellaneous industrial wood and especially fuelwood - were declining 
steadily, at least in the regions which have been the major consumers of pulpwood* From 
1949-1951 to 1973-1975| while world pulpwood removals increased by 62.7 million m3. removals 
of pit pro ps, miscellaneous industrial wood and fuelwood declined by 58.1 million m3. In 
Western Europe, the shifts were even more striking with an increase of 47*8 million m3 and 
a decline of 81,7 in the other small wood categories. In Eastern Europe and the USSR, 
while pulpwood removals increased by 45*4 million m3, other small wood removals declined 
modestly by 9*4 million m3* In Japan fuelwpod consumption has declined strongly although 
pulpwood removals have grown only modestly* It is, thus, evident that there was a distinct 
opportunity to increase pulpwood removals by substituting the unused categories, although 
these were not always of the most, suitable species or in the most desirable locations* The 
second point is directly related to the first although not entirely the result of it. 

In recent decades, there has been an increased proportion of non-coniferous species 
used for pulpwood* In 193 United States, then in the forefront of hardwood pulping, used 
only 14 percent of its round pulpwood in the form of broadleaved or hardwood species* By 
1972, this share had grown to 29 percent* The growth of this species group has been even 
more striking in other areas* In Japan, non-oonif erous pulpwood removals comprised 82 per- 
oent of the total in 1975* Even in the nordic countries of Finland, Norway and Sweden with 
predominantly coniferous forests, hardwood pulpwood removals grew from less than 3 percent 
of total pulpwood removals in 195 to more than 16 percent in 1972* The rapid growth in the 
hardwood component of removals reflects the increasing use of these species not only for 
wood pulp, but also in particle board manufacture* 

This rapid growth in the relative proportion of broadleaved species for pulping has, 
of course, been made possible by technical developments in the pulp and paper manufacturing 
processes* But it has been abetted by the decline in fuelwood consumption which has been 
predominantly of broadlesved species, as well as by prices of standing hardwood timber, 
lower than those of coniferous species which, despite higher logging and handling costs for 
the hardwoods, have allowed mills to secure cheaper wood supplies* Together with the greater 
pulp yields possible, this has permitted pulp manufacturers to provide short-fibre pulps at 
lower prices than long-fibre pulps. As the short-fibre hardwood pulps are adequate, and for 
some uses preferable, they have been in heavy demand by paper manufacturers* Also many 
hardwood species are excellent raw material for dissolving pulps* 

The other major source of pulpwood is from industrial wood residues* The FAO world 
review referred to above, estimated that for 1970-1972, about 27 percent was used in the 
form of ohipe and residues, although the portion coming from logs ohipped directly could 
not be estimated* Ibe European Timber Trends study has examined the use of wood residues 
in oonaiderable detail and has traced utilisation for pulpwood from 5 million m3 per annum 
in 1949-1951 to 37*4 million m3 per annum in 1972-1974, when they have made up 
28 percent of total pulpwood used* Japan, not only makes intensive use of its own 
domestic residues, but imports very large quantities of wood chips (over 10 million m3 in 
1974) uoh of which is derived from residues* 
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In a number of regions, with joint use of raw materials for producing veneer and eawn- 
wood and for pulping, there is common use of profile sawing, whereby chips are produced 
directly during sawing* Dbds has led to a larger portion of logs, going through sawmills, 
being made into wood chips than was earlier left aa residue* Indeed, this practice and 
other developments have resulted in the impossibility of defining removals from the forest 
as logs, sawlogs or pulpwood, because of the joint use of the logs. Hence, removals of 
pulpwood are frequently underestimated with respect to the quantity actually out for pulp- 
wood. 



review of developments in pulpwood supply draws attention to the fact that much of 
the increase in supply has not been an actual expansion in the wood cut, but rather a 
diversion from other declining usee aa well as a fuller utilisation of legs out for veneer 
and sawnwood. Nevertheless, a good portion of the increase may have resulted from cutting 
of previously unused species and areas, as well aa an intensification of production from 
areas already being managed. 

A consideration of these developments raises the important question of whether the 
expansion of pulpwood output from traditional producing areas and wood assortments can 
continue as required, or whether production of pulpwood must come from "new" areas and 
"new" wood. 

The great bulk of pulpwood is consumed in the country, and even more in the region, of 
production!/. Nevertheless, there are substantial interregional trade flows and significant 
shifts have occurred in this trade in the past decade or two. Interregional trade has 
become increasingly more important in pulpwood supply. North American exports in round 
pulpwood (largely to Europe in the early 1960*8) have practically disappeared while chips, 
largely made from residues, have become a major export to Japan. Japan also draws on the 
USSR and the South Pacific for a good portion of its pulpwood, both as direct imports and, 
especially, as residues derived from processing of imported logs. The Nordic countries, 
Finland principally, have imported pulpwood from the USSR in increasing quantities, 
although they also import substantial quantities from countries of the EEC (Germany) and 
Eastern Europe (Poland). 

6.2.1 Pulpwood Supply Patterns: 1973-1975 and 1990 

The pulpwood supply pattern of 1973-1975 is portrayed in Table 18 as derived from 
various, and sometimes conflicting, sources. The table is set up to show a demand/supply 
situation balanced by interregional trade. Three main supply sources are shown: recorded 
removals of pulpwood, transfer of residues and a third supplementary category - "other logs 11 - 
whioh has been derived by substraction. This category appears important for North America 
and the EBC. It may consist of several elements - statistical discrepancy, e.g. lack of 
allowance for inventory changes, the failure to include roundwood removals for fibreboard 
or particle board in pulpwood removals (and placing them with other industrial wood removals) 
or incomplete reporting. More important, however, is the fact that, with whole tree logging 
or other forms of integrated supply, removals shown as sawlogs or veneer logs may contain 
material which is used, in the round form, for pulping or the manufacture of board products. 
For the world as a whole, the item accounts for only 11 percent of pulpwood used in the 
round. For North America it comprises 14 percent and for the EBC it appears to be as much 
as one-third. Residues comprise 29 percent of world supply and as much as one-third in 
North America. 



I/ Substantial intra^regional transfers also occur within North America, the BBC and 
the Nordic countries group. 
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TABLE 18 



PULPWOOD REQUIREMENTS AND SUPPLY: 1973-75 ESTIMATES AND AN ALTERNATIVE FOR 1990 

Million m 3 
1973-1975 Average 





Requirements 


Inter- 
regional 
Trade 

I/ 


Supply 


For 
Paper 
Pulp 


For 
Dissolving pulp 
Particle board 
Fibreboaid 


Total 


Total 


Recorded 
Removals 


Other 
Logs 


Residues 


Developed Regions 


367 


54 


424 


- 11 


412 


246 


37 


129 


North America 


233 


18 


251 


+ 6 


257 


147 


24 


86 


Western Europe 


100 


34 


134 


- 9 


125 


81 


12 


32 


EEC 


18 


23 


41 


- 2 


39 


18 


9 


11 


Nordic Countries 


67 


9 


76 


- 5 


71 


50 


3 


18 


Other Western Europe 


14 


2 


17 


- 2 


16 


13 


- 


3 


Japan 


29 


4 


33 


- 11 


22 


13 


. 


9 


Oceania 


5 


1 


6 


+ 3 


8 


5 


1 


2 


Developing Regions 


15 


7 


22 


+ 1 


23 


18 


2 


3 


Latin America 


10 


1 


11 


- 


11 


10 


- 


1 


Near East, North Africa 


- 


2 


2 


- 


2 


2 


- 


- 


Africa (South of Sahara) 


3 


2 


5 


- 


5 


4 


- 


1 


Far East 


3 


2 


5 


+ 1 


6 


3 


1 


2 


Centrally Planned Economies 


47 


19 


66 


+ 10 


76 


59 


2 


15 


WORLD TOTAL 


429 


83 


512 


- 


511 


323 


38 


147 



\J Trade in roundwood, chips and residues: - denotes net imports, -f denotes net exports. 



An Alternative for 1990 





Requirements 


Inter- 
regional 
Trade 

I/ 


Supply 


For 
Paper 
Pulp 


For 
Dissolving pulp 
Particle board 
Fibreboard 


Total 


Total 


Removals 


Residues 


Developed Regions 


559 


136 


695 


- 27 


668 


502 


166 


North America 


358 


42 


400 


+ 10 


410 


310 


100 


Western Europe 


136 


84 


220 


- 26 


194 


150 


44 


EEC 


25 


55 


80 


- 21 


59 


42 


17 


Nordic Countries 


81 


14 


95 


- 5 


90 


70 


20 


Other Western Europe 


30 


15 


45 


- 


45 


38 


7 


Japan 


57 


7 


64 


- 17 


47 


30 


17 


Oceania 


8 


3 


11 


+ 6 


17 


12 


5 


Developing Regions 


55 


20 


75 


+ 18 


93 


62 


31 


Latin America 


37 


5 


42 


+ 3 


45 


30 


15 


Near East, North Africa 


3 


4 


7 


- 2 


5 


4 


1 


Africa (South of Sahara) 


6 


5 


11 


+ 2 


13 


8 


5 


Far East 


9 


6 


15 


+ 15 


30 


20 


10 




104 


50 


154 


+ 9 


163 


123 


40 


WORLD Total 


716 


206 


923 




921 


684 


237 



I/ Trade in roundwood, chips and residues: - denotes net imports, + denotes net exports. 



The second part of Table 18 which incorporates the estimate of future requirements for 
pulpwood in 1990, also provides a pulpwood supply alternative. This has taken into account 
major earlier outlook studies for United States, Japan and Canada, used in the previous PAD 
analysis referred to on page 28. The current appraisal has also had the advantage of the 
availability of the recent FAO and ECE releases on the Asia-Pacific region!/ and Europe^/. 
The latter incorporates a general outlook for forest product exports from the USSR, North 
America and the tropical regions. Also available was unpublished draft material on Latin 
American forest resources as well CUB forest resource publication^^/ of the Royal College of 
Forestry, Sweden, which had been undertaken in cooperation with PAD. 

The growth and shifts in supply which are estimated to match the 1990 pulpwood require- 
ments are quite striking. World pulpwood removals are put at 684 million nP, nearly 9 P**- 
oent above the combined total for recorded removals and "other logs" shown for the recent 
past. Residues are estimated at only 60 percent above the recent level, with modest 
increases for North America and the Nordic countries reflecting the present intense 
utilisation. Rates of increase in removals are very substantial for North America and 
Western Europe but are at relative rates considerable less than the world average. 
Expansion rates are surprisingly high for Japan, reflecting the targets approved by the 
government in the 1973 "Basic Plan on Forest Resources" and "Long Term Projection on Demand 
and Supply of Important Forest Products". Removals of the Developing Regions are foreseen 
to increase at rapid rates especially in Latin America and the Far East. It should be 
pointed out that the perhaps surprising increases of removals in Western Europe and especial- 
ly of the Nordic countries are derived, slightly reduced, from the adjusted estimates of the 
European trends study. The increase for the Nordic countries is especially striking as it 
is accompanied by the disappearance of the recent pulpwood imports of 3 million m3 as losing 
necessary to balance estimated requirements and supply at the level of removals* 

6*3 Implied Changes in Pulpwood Net Trade Balances 

It is interesting to note, in Table 18, the implied changes in interregional trade in 
pulpwood from 1973-1975 to 1990. The deficit in supplies increases very notably in Japan 
and the EEC* These increases are matched by net 

export increases especially for the Far East, Oceania, North America and Latin America. 
The seemingly static position of the Centrally Planned Economies disguises very substantial 
intra-regional movements assumed from the USSR to Eastern Europe. 

6.4 Trend of Pulpwood Prices 

Pulpwood prices for most assortments in most major producing areas grew considerably 
less rapidly, during the 1960's and early 1970 f s, than did prices generally. However, by 
1973 they had accelerated rapidly and in many instances had surpassed the overall growth of 
prices. This development continued into 1974* Although in some areas there was an easing 
of prices, levels in 1975 and 1976 were still much higher than prices generally, when 
compared to the early 1960 f s. Pulpwood prices in Finland and Norway expanded extremely 
rapidly in the early 1970's. 

Whether these increases in the real price of pulpwood are indicative of a long term 
trend or are only the result of the intensive demand requirements of the 1973-1974 period, 
is yet to be determined. 

I/ "Forest resources in the Asia and Far East Region 11 , FAO, 1976, and "Development and 
forest resources in the Asia and Far East Region", FAO, 1976. 

2/ "Forest resources in the European Region 11 , FAO, 1976, and "European Timber Trends and 

Prospects - 1950 to 2000" , ECE/FAO, 1976. 
^/ Persscn, R M "World forest resources", 1974. 

Persson, R "Forest resources of Africa". Ptart I, Country description, 1975 and 

Part II, Regional analyses, 1977. 
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6*5 Wood. Removals in relation to Forest Resources 

Appendix Table 26 shows, for 1973, all industrial wood removals and total wood removals 
in relation to growing stock volumes. The grouping of countries in this table (actually 
prepared for a different appraisal) varies somewhat from that used in this document* 
nevertheless, it points out clearly the present, more intense, use of conifers than of 
broadleaved species, as well as the fact that pressures on growing stocks from total removals 
are highest in Europe and in Japan. The ratio of removals to growing stock is 2*5 percent 
for conifers and 2*0 percent for broadleaved species for both regions. These contrast with 
the much lower levels for North America, and especially for the USSR and the tropical regions* 
The comparable percentages for conifer removals in the Nordic countries and the EEC, not 
shown in table, are 3.0 and 3*4 percent respectively, indicating the even more intense 
utilization in these regions. For non-conifers in the Nordic countries and the EEC, the 
percentages are 32 and 4.0 respectively. These figures reinforce the point of view that 
the forest of these two European sub-regions are already under heavy pressures. Plantations 
well established but not yet showing appreciable growing stock may, however, alleviate the 
situation within the next decade or two in these sub-regions. 

The low intensity of use in Latin America, Africa, the USSR and to a lesser extent in 
the Asia and Far East Region and North America, result from a variety of factors - relatively 
abundant resource especially in relation to regional markets, but also the more limited 
accessibility and, in the case of the tropical regions, the existence of numerous diverse 
species, many of which are largely untried. 

In general, the earlier discussions on the nature of the resource in the document "Wood 
Fibre Resources and Pulpwood Requirements' 9 (FO:PAP/74/6, Rev.l), remain valid despite the 
reduction in expected pulpwood requirement. Consequently, they are not repeated here* 
It will suffice to summarize some major points: 

NORTH AMERICAt 

United States - Prospects for supplying increased wood requirements are relatively 
favourable for the pulp and paper industry, with the possibility of using small, low 
quality material and increased amounts of hardwood, but may be limited by environmental 
pressures to prevent cutting* 

Canada - Substantial reserve timber supply* Annual surplus may be as large as present 
out, but much is available only at considerably increased costs. 



EUROPE! 



Increases will depend on the degree of favourable economic climate and intensity of 
forest management; total removals increase foreseen to end century, from 1970, of 
14 percent to as much as 35 percent , with pulpwood having an increasing share in the 
total, according to the recent timber trends study* 

USSR! 

Possibilities of greatly expanded production and export especially from Siberia* 
However, requirements for use in the USSR and in Eastern Europe will absorb a 
substantial pert of increase* Erports increase likely to Far East. 

TROPICAL REGIONS I 

lapreraive volume of under-utilised wood, not only in less accessible area, but also 
in unused specie* and qualities in areas under operation* Utilization of mixed 
tropical species still a challenge to management for economical and uniform wood supply* 
Their use likely to be largely for domestic use initially - often as a transitional? 
stage in shifting to plantations as primary source* Plantations of quick-growing 
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species on both grasslands and converted forest araas f will become still more important 
for pulping. Plantations, equal to less than 1 percent of present olosed forest area 
oould f at modest growth rates, supply present pulp requirements of the developing world. 

For the world as a whole, physical availability of wood cannot be considered a limiting 
factor in palp supply during this century f although relative oosts may be expected to rise 
and regional deficits may become critical for domestic pulp production in Japan and parts of 
Europe. Canadian and Russian exports may be expected to expand* However, in the long term, 
the tropical and sub-tropical developing countries, in addition to becoming more nearly self- 
sufficient, must eventually become the major future source for additional fibre for pulping* 

7. POSSIBLE BEVELOPMENTB IN TRADE 

The estimates included in this section are basically derived from the difference 
between consumption and production estimates, thus reflecting the trends of the self- 
sufficiency ratios, tempered by & consideration of resource limitations* Obese for pulpwood 
have just been examined. Those for paper and for pulp also draw attention to important 
points* 

7*1 Paper and Paper board Net Trade 

For paper and paperboard, as may be seen in Table 19t past trends in net trade generally 
continue for most regions with the Developed Regions increasing net exports. Developing 
Regions increasing net imports and the Centrally Planned Economies nearly in balance* 
Within the Developed Regions, however, the EEC is still seen to have growing net imports* 
A notable anomaly is obvious for North America, where to 1980, net exports are shown as 
declining* This reflects the slower rate of growth forecast for paper production capacity 
in North America than for most other regions, and especially for the other major exporting 
area, the Nordic countries. This apparent anomaly is most noticeable for printing and 
writing paper where the region is seen to develop a net import balance in 1980* Reference 
is made to this point in section 3.2.1. The pattern of greatly reduced exports for other 
paper and paperboard is also indicated for 1980 in North America despite evidence of an 
expected surplus of potential production over even the higher consumption estimate* The 
indicated position results from a relatively uniform rate of ^ reduction for all regions from 
production potential used to estimate production and reflects an even greater surplus 
capacity of the Nordic countries* What is more likely to happen, should the capacity fore- 
casts and consumption estimates hold in 1980, is that North America will have converted 
other paper and paperboard capacity to printing and writing paper, eliminating the implied 
net import position, and operating the other paper and paperboard capacity at a higher rate 
than indicated from the proportional basis and, thus, not reducing exports to the implied 
level* 

A substantial decline in net imports is derived for Latin America particularly in other 
paper and paperboard at least for 1980 but for all other Dev el oping Regions the deficit 
positions are seen to grow in absolute, but not relative, terms* 

7.2 Paper Pulp Net Trade 

Net trade in paper pulp, shown in Table 20, is not broken down lay pulp types, as no 
separate estimates for consumption were made* For pulp, the trends are notably different 
from those of paper and paperboard. Although the Centrally Planned Economies are still 
seen to be essentially self-sufficient, the Developed Regions are seen to shift from a small 
net export position to one of modest net imports, while the Developing Regions are seen to 
become net exporters because of capacity expansion in Latin America and, to a much lesser 
extent, in Africa* The trend for the other two developing sub-regions continue to show 
expanding net imports* 

Within the Developed Regions, North America and the Nordic countries are seen to 
maintain strong export positions while the deficits for Japan and the XBC increase 
appreciably. 
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TRADE IN PAPER AND PAPERBOARD 
Million too* 





Newsprint 


Printing and Writing 


Other Pepei 
and Panprboj 


trd 


Total Paper 
and Penttrboard 


1973*75 


1980 


1990 


1973-75 


1980 


1990 


1973-75 


1980 


1990 


1973-75 


1980 


1990 


Developed Regions 


40.7 


41.6 


41.6 


41.8 


41.5 


41.6 


42.2 


41.9 


43.3 


44.8 


45.0 


46,5 


North America 


+1.2 


+1.1 


41.4 


40.2 


-0.8 


40.3 


42.3 


40.5 


+1.5 


43.7 


40.8 


43.2 


Western Europe 
EEC 
Nordic Countries 
Other Western Europe 


-0.3 
-2.5 

42.4 
-0.2 


40.4 
-2.4 
43.0 
-0.2 


40.2 
-3.6 
43.7 


41.6 

-0.7 
41.9 
40.4 


41.9 

-1.5 
43.0 
40.6 


40.8 
-3.1 

43.1 

40.8 


-0.1 
-3.8 
44.0 
-0.2 


40.7 
-3.9 
44.7 
-0.1 


40.2 
-5.5 
45.7 


41.2 

-7.1 
48.3 
40.02 


43.1 

-7.8 
410.7 
40.35 


41.2 
-12.2 
412.5 
40.8 


Japan 
Oceania 


40.02 
-0.2 


40.15 
-0.2 


- 


40.1 

-0.1 


40.5 
-0.1 


40.7 
-0.2 


40.2 
-0.2 


40.7 
-0.2 


40.6 
-0.2 


40.3 
-0.5 


41.4 

-0.4 


41.35 
-0.4 


Developing Regions 


-1.3 


-1.1 


-1.5 


-0.7 


-1.0 


-1.3 


-2.3 


-2.4 


3.3 


-4.3 


-4.5 


-6.1 


Latin America 


-0.7 


-0.6 


-0.6 


-0.2 


-0.2 


-0.2 


-0.8 


-0.3 


-0.5 


-1.7 


-1.1 


-1.3 


Near East, North Africa 


-0.2 


-0.2 


-0.4 


-0.2 


-0.3 


-0.8 


-0.6 


-0.8 


-1.4 


-0.9 


-1.3 


-2.67 


Africa (South of Sahara) 


- 


40.03 


-0.02 


-0.1 


-a 2 


-0.3 


-0.3 


-0.53 


-0.5 


-0.5 


-0.7 


-0.87 


Far East 


-0.4 


-0.4 


-0.5 


-0.2 


-0.1 


- 


-0.6 


-0.7 


-0.8 


-1.2 


-1.2 


-1.3 


Centrally Planned Economies 


40.1 


-0.4 


-0.1 


-0.1 


-0.5 


-0.3 


-O.I 


-0.45 


- 


-0.1 


-0.5 


-0.4 


WORLD Total 


-0.5 


- 


- 


40.9 


- 


- 


-0.2 


- 


- 


40.3 


- 


- 



4 denotes net exports 
- denotes net imports 

TABLE 20 



IMPLIED NET TRADE IN PAPER PULP 
(million tons) 





1973-75 


1980 


1990 


Developed Regions 


4 1.2 


. 


- 1.0 


North America 


4 4.0 


4 3.4 


4 5.9 


Western Europe 
EEC 
Nordic Countries 
Other Western Europe 


- 1.8 
- 7.0 

4 5.5 
- 0.3 


- 2.1 
- 7.1 
4 5.4 
- 0.4 


- 4.8 
- 9.6 
4 5.3 
- O.S 


%*** * 
Oceania 


- 0.8 
- 0.1 


- 1.3 

4 0.1 


- 2.0 
- 0.1 


Developing Regions 


- 0.8 


4 0.3 


4 1.1 


Latin America 


- 0.4 


4 0.6 


4 2.0 


Near East, North Africa 


- 0.1 


- 0.1 


- 0.3 


Africa (South of Sahara) 


4 0.1 


4 0.3 


4 0.3 


Far East 


- 0.5 


- 0.6 


- 0.9 


Centrally Planned Economies 


- 0.3 


- 0.3 


- 


WORLD Total 


- 


- 


- 



\J hoduedon from Table 17 minus Consumption from 13. 
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7*3 Combined Net Trade Balance for the Sector 

The net trade balances for paper and paperboard (Table 19), paper pulp (Table 20 ) and 
pulpwood (Table 18), are combined for 1973-1 97 5 and for the 1990 estimates, in Table 21. 
For comparative purposes , the balances are converted to wood equivalents by using the , / 
world average relationships indicated by production estimates for each of the three product*-/. 

The results are interesting in many respects* On total , both the Developed and 
Developing Regions come closer to being in net balance, the former shifting from a net export 
position to a small net import balance, while the latter changes from a substantial nert 
import position to a small net import balance* For the Centrally Planned Eoonomea there is 
indicated little net changes from a net export position which is largely due to pulpwood 
exports alone. 



TABU 21 



IMPLIED NET TRADE IN FULFWOOD. PULP AND PAPER 
Million m 3 of Wood Equivalent ^ 





1973-75 Average 


1990 


Paper 


Pulp 2> 


Pulpwood I/ 


Total 


Paper 


Pulpi/ 


Pulpwood I/ 


Total 


Developed Regions 


+19.3 


+ 3.6 


-11 


+12 


+25.5 


- 2.6 


-27 


- 4 


North America 


+14.9 


+11.9 


+ 6 


+33 


+12.6 


+15.3 


+10 


+38 


Western Europe 
EEC 
Nordic Countries 
Other Western Europe 


+ 4.8 
-28.5 
+33.4 
f 0.1 


- 5.4 
-20.9 
+16.4 
- O.t 


- 9 
- 2 
- 5 
- 2 


-10 
-51 

+45 
- 3 


+ 4.7 
-47.9 
+49.1 
+ 3.1 


-12.4 
-24.9 

+13.7 
- 1.3 


-26 
-26 


-34 

99 
+63 
+ 2 


Japan 
Oceania 


+ 1.2 

- 2.0 


- 2.4 
- 0.3 


-11 
+ 3 


-12 
+ 1 


+ 5.3 
- 1.6 


- 5.2 

- 0.3 


-17 
+ 6 


-17 

+ 4 


Developing Regions 


-17.3 


- 2.4 


+ 1 


-19 


-24.0 


+ 2.8 


+18 


- 3 


Latin America 


- 6.8 


- 1.2 




- 8 


- 5.1 


+ 5.2 


+ 3 


+ 3 


Near East, North Africa 


-3.6 


- 0.3 


- - 


- 4 


-10.5 


- 0.8 


- 2 


-13 


Africa (South of Sahara) 


- 2.0 


+ 0.3 


- - 


- 2 


- 3.4 


+ 0.8 


+ 2 


- 1 


Far East 


- 4.8 


- 1.5 


+ 1 


- 5 


- 5.1 


- 2.3 


+15 


+ 8 


Centrally Planned Economies 


- 0.4 


- 0.9 


+10 


+ 9 


- 1.6 


- 


+ 9 


+ 7 


WOR1D Total 


+ 1.2 


- 


- 


+ 1 


- 


- 


- 


- 



U Conversion Factors: For paper 4.02 in 1973-75; 3.93 in 1990 
For pulp 2.98 in 1973-75; 2.59 in 1990 
Recycled waste paper is not included in wood equivalent. 

2J Excludes dissolving pulp. 

|/ Includes wood for dissolving pulp, particle board and fibreboard 



J/ It is interesting to note that the wood to paper ratio changed little from 4.02 in 1973- 
1975 to 3.93 m3 per ton in 1990, but that the wood to pulp ratio shifts from 2.98 m3 to 
2.59 m3 over the period, as a result of the greater shares of both mechanical and sni- 
ohonioal pulp and of other fibre pulps, projected in the analysis. 
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lorth America, the Nordio countries and Oceania are foreseen to increase their total 
export balance, while the net import positions of Western Europe (because of the EEC) and 
of Japan increase appreciably* Major shifts in the Developed Regions are foreseen for 
Latin America (largely because of an indicated pulp export increase but also because of a 
redaction in paper imports and exports of pulpwood) as well as for the Far East (with a 
curbing of paper imports, increased exports of pulp and especially of pulpwood). 

It is notable that the balance for the Developed Regions as a whole improves for the 
most highly processed product, paper, and worsens for the other two, pulp and pulpwood while, 
by contrast, the balance for the Developing Regions as a whole worsens for the paper category 
bat improves for pulp and for pulpwood. 

It is also striking that the largest decrease in total balance is indicated for the 
EEC - a net shift of 46 million m^ of wood equivalent - and that largest increase in balance 
(18 million n? of wood equivalent) is indicated for the Nordic countries. 

There are, of course, many reasons for questioning the implied trade balances, which 
reflect "incorrect" projections and estimates in both consumption and production and which, 
therefore, may substantially over-estimate - or underestimate the balances between them. 
Nevertheless, the alternative emerging from this analysis may be considered useful in 
pointing out the directions of likely shifts in trade balances, if the alternative estimates 
of production and consumption are considered at all reasonable. 

8. CONCLUSIONS 

This paper has explored, at some depth, the development of consumption of paper and 
paperboard and the demand factors which have effected this consumption and which may be 
expected to have a major input on future consumption. Two alternative methods were used to 
project future consumption according to basic assumptions of population, income and price 
developments. After a range of consumption estimates was presented, a selected alternative 
was developed for (a) paper and paperboard production, (b) pulp and paper consumption and, 
for some regions, waste paper consumption, (c) paper and pulp production, (d) pulpwood 
consumption and (e) pulpwood production; and the implied net trade in these three products 
was examined. In deriving these production alternatives, consideration was given to the 
trend of self-sufficiency ratios and the limiting effect of raw material availability. 

It is very evident that the development of incomes, appreciably different from the level 
and pattern assumed, will greatly effect the entire structure of consumption, production and 
trade which has emerged. Many variations from the alternative pattern would result from 
different assumptions on waste paper utilization, pulping processes, residue utilization, 
forest development, to mention some major factors* However, it is believed that the trends 
portrayed are generally correct, given present knowledge, though the magnitude may well be 
questioned. 

The effects of the derived patterns on the future share of different parts of the world 
in consumption and production of paper and paperboard, pulp and pulpwood, are summarized in 
Tfcble 22. It is indicated that the Developed Regions 1 share of both world consumption and 
world production of all product categories - paper and paperboard, paper pulp and pulpwood - 
will decline, while those of the Developing Regions and the Centrally Planned Economies will 
increase. A comparison of share of consumption with share of production shows, by major 
regions, a modest trend to increasing self-sufficiency for paper and essentially a regional 
self-sufficiency for pulp. In the case of pulpwood, which is made more complex by th 
consideration of wood for fibreboard and particle board, more important in the Developed 
Regions, and by the role of non-wood fibres, which is greater in the Developing Regions, 
the shifts indicated show, for the future, a more important role for the Developing Regions 
and for the Centrally Planned Economies. The distribution of consumption and production 
will still be greatly affected \yy many factors, including technological developments, as 
well as the social and economic factors which will shape national developments. 



TABLE 22 



Shifts in Relative Share of World Consumption and Production 



of Paper. 


Paper Pulp and Pulpwood 
















Paper and Paperboard Paper 
T973-75 1990 1973-75 


Pulp 
1990 


Pulpwood 
1973-75 1990 








Percent 














CONSUMPTION 








Developed Regions 


78 


72 


81 


73 


86 


78 


Developing Regions 


9 


13 


6 


10 


4 


8 


Centrally Planned Economies 


13 


16 


13 


17 


11 


14 








PRODUCTION 








Developed Regions 


81 


74 


82 


73 


81 


73 


Developing Regions 


6 


10 


6 


10 


5 


10 


Centrally Planned Economies 


12 


15 


13 


17 


15 


18 



Figures do not always add to 100 percent because of rounding. 



It appears that the pattern of the less developed areas becoming increasingly suppliers 
of raw materials for the more developed areas y while the latter increase output of more 
highly processed products - although it may appear to some unjust - is realistic* Hence, 
every advantage should be taken of the economic impact of the expected wood and pulp 
production to bring lower income countries to a higher level of development* 

Even though the expansions derived in this paper are much more modest than those 
projected in earlier analyses, they still require a major input of capital expenditure, 
manpower 9 forest land and raw materials. Planning, financing and executing this expansion 
will be a challenging task for enterprises and governments. 
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APPENDIX 1 

COUNTRY GROUPING 



I. 

H. USA 

m. Latin America - All countries in the Western Hemisphere except Canada and the United States 

IV. France 

V. Germany 

VI. United Kingdom 

VII. Nordic Countries - Finland, Norway and Sweden 

VUL Other EEC - Belgium-Luxembourg, Denmark, Ireland, Italy, Netherlands and other EEC principalities 

DC. Other Western Europe - Austria, Greece, Iceland, Malta, Portugal, Spain, Switzerland, Turkey, 

Yugoslavia, Andorra, Paeroe Islands, Gibraltar and Liechtenstein 

X. Oceania - Australia, New Zealand and the Oceania Islands 

XI. Near East and North Africa - Algeria, Egypt, Libyan Republic, Morocco, Tunisia, Iran, Iraq, 

Israel, Jordan, Lebanon, Syrian Republic, Afghanistan, Cyprus, 

Saudi Arabia, Yemen Ar. , Yemen Dem, Bahrein, Cast Strip (Palestine), 

Kuwait, Oman, Qatar, and the United Arab Emirates 

XU. Africa South of the Sahara - All countries in Africa except Algeria, Egypt, the Libyan Republic, 

Morocco and Tunisia 



Jtpan 

XIV. Par East - All countries in the Par East except Japan, Oceania and the Centrally Planned Economies 

XV. Centrally Planned - Albania, Bulgaria, Czechoslovakia, German Dr, Hungary, Poland, Romania, China, 

USSR, Vietnam, Korea Dem, Mongolia 
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CHART I 



2 TO, 



WORLD PAPER CONSUMPTION 
(Actual and FAO Projection*) 



Actual 
Apparent Consumption 



A - World Pulp and Paper Resource* and Propect* (1954) 
B - World Demand for Paper to 1975, 



(i960) 
(I960) 
ption Production 



Prospects 
D - Outlook for Pulp and Paper Conn 

and Trade to 1985 (1971-1972) 
E - Unpublished World Estimate - Methodology In 

A**e*ment of Pulp and Paper Demand and Supply 

Trends, 1975-79 (1975) 

F - World Paper and Paperboard Consumption Outlook* 1977) 
C - tow Estimates - This Document (1977) 



C - Wood World Trends and 
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CHART II 



IlJ*t*rate Hiceat of Population 
(ova* 15 yea* of age) 



REDUCTION OF ILLITERACY 
(determined from repeated census records 1945-1971) 



Maximum 
veloDment 



Venezuela 

Thailand 
Hong Kong 



Puerto Rico 

Bulgari 




20 



40 



60 



80 



100 



120 



160 



Number 
1 80 of yean 
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APPENDIX TABLE 1 



PER CAPITA CONSUMPTION OF PAPER AND PAPERBOARD 



Sub-region 


1960 


1965 


1970 


1973-75 



-Kilograms per capita - 



USA 
North America 

France 
Germany 
UK 

Other EEC 
EEC 

Nordic Countries 
Other Western Europe 
Western Europe 



Oceania 
Developed Regions 

Latin America 
Near East, North Africa 
Africa (South of Sahara) 
Far East 

Developing Regions 

Centrally Planned Economies 
Asian Centrally Planned 
Eastern Europe - USSR 



125 

187 

182 

57 
79 
101 
45 
68 

96 
16 
54 

46 
65 

91 

11 
4 
2 
2 



8 

4 

18 



154 
218 

212 

73 

101 

112 

62 

85 

136 
25 
69 

71 
83 

113 

14 

4 
3 
2 



10 

4 

25 



157 
244 

236 

94 
125 
129 

88 
106 

161 
37 
88 

120 
97 

138 

20 
6 

4 
3 



12 

5 

31 



178 
255 

247 

106 
127 
126 
94 
111 

184 
44 
93 

135 
106 

146 

21 

7 
5 

4 



14 

6 

34 



WORLD 



25 



30 



35 



37 



APPENDIX TABLE 2 
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PER CAPITA CONSUMPTION OF PAPER AMP PAFERBOARD BY CATEGORIES 



Sub-region 


Newtprint 


Printing and Writing 


Other Paper and Paperboard 


1960 1 1965 1 1970 


1973-75 


1960 


1965 1 1970 


1973-75 


1960 1 1965 


1970 


1973-75 



North America 
Western Europe 

Japan 
Oceania 

Latin America 
Near Eait, North Africa 
Africa (South of Sahara) 
Far Eait 

Centrally Planned Economies: 
Eastern Europe: USSR 
Asian Centrally Planned 

WORLD 



35 


38 


42 


42 


31 41 


47 


51 


115 


133 


146 


154 


11 


12 


14 


13 


11 


15 


22 


25 


32 


42 


52 


55 


8 
24 


12 

27 


19 
28 


19 
29 


9 
8 


11 
10 


21 

14 


25 

16 


29 
33 


48 
45 


80 
54 


90 
61 


3 


3 


4 


3 


1.9 


2.2 


3.5 


3.7 


6.1 


8.9 


12 


14 


0.8 


0.6 


0.6 


0.8 


0.6 


0.8 


1.9 


2.2 


2.5 


3.0 


3.4 


5 


0.6 


0.6 


0.9 


0.7 


0.5 


0.6 


0.9 


0.8 


1.3 


1.9 


2.6 


3 


0.4 


0.5 


0.7 


0.6 


0.5 


0.7 


0.9 


1.1 


0.6 


0.9 


1.7 


2 


0.8 
1.9 
0.4 


1.2 
2.9 
0.5 


1.6 
3.8 
0.7 


2.0 
4.0 
0.8 


1.8 
3.6 
1.0 


2.2 
4.4 

1.2 


2.7 
5.8 
1.4 


3.0 
6.2 
1.5 


5.5 
13 
2.2 


6.9 
16 

2.7 


8.7 
22 
3.2 


9.4 
24 

3.6 



7.5 



8.5 



15 



18 



22 



24 
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APPENDIX TABLE 5 



WORLP AVERAGE EXPORT PRICES FOR PAPER 
(Expremd in coottant 1975 U.S. dollart) 



Year 


Newprlnt 


Other Printing 
& Writing Papen 


Other Paper & 
Paperboaxd 


1956 


264 


453 


437 


19E? 


266 


480 


413 


1958 


255 


428 


404 


1959 


258 


428 


387 


1960 


249 


424 


389 


1961 


238 


440 


386 


1962 


236 


432 


380 


1963 


233 


420 


381 


1964 


234 


434 


369 


1965 


226 


428 


370 


1966 


222 


426 


354 


1967 


227 


430 


357 


1968 


225 


418 


331 


1969 


222 


399 


328 


1970 


222 


403 


333 


1971 


225 


406 


334 


1972 


228 


405 


347 


1979 


219 


436 


388 


1974 


256 


546 


421 


1975 


290 


538 


533 
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APPENDIX TABLE 6 



10 YEAR PROTECTIONS OF APPARENT CONSUMPTION OF PAPER AND PAPERBOARD 
(Bated on crow-section analyses of data for 1963-1965 and 1973-1975 for 127 countries) 



Equation: Cf e* c b I, I* 

where Cf = future consumption m.t. per 1 000 capita 

C = present " " " " M 

e = base of natural logs 

I present GDP per capita (1975 US$) 

L = future " fl " " " 



Product 


Regression coefficients 


(Standard errors in brackets) 


a 


b c 


d 


R 2 


Developing countries \J 


(Consumption) (Future income) 


(present income) 


Total Paper and Paperboard -2.062 


0. 572 1 . 985 
(0.042) (0.257) 


-1.536 
(0.308) 


0.90 


All Cultural Paper -0.924 


0.727 1.772 
(0.050) (0.325) 


-1.587 
(0. 395) 


0.84 


Newsprint -1 . 927 


0.552 2,203 
(0.063) (0.419) 


-1.931 
( 0.511) 


0.75 


Other Printing and Writing -1 . 328 


0. 731 1 . 554 
(0.044) (0.300) 


-1.305 
(0.363) 


0.85 


Other Paper and Paperboard -2. 906 
Developed Countries sJ 


0.564 2.164 
(0.041) (0,252) 

0. 958 0. 902 
(0.040) (0.203) 


-1.621 
(0.290) 

-0. 871 
(0.174) 


0.93 
0.98 


Total Paper and Paperboard -0.041 


All Cultural Pa per -1.643 


0.898 1.028 
(0.063) (0.298) 


-0.786 
(0.264) 


0.96 


Newsprint -0. 371 


0. 959 0. 789 
(0.063) (0.335) 


-0.737 
(0.300) 


0.96 


Other Printing and Writing -2. 933 


0.828 1.196 
(0.093) (0.410) 


-0.778 
(0. 354) 


0.93 


Other Paper and Paperboard 0.664 


0. 973 0. 794 
(0.044) (0.222) 


-0.856 
(0. 189) 


0.98 



J_y Countries with per capita GDP lest than $ 1500 (US 1975) as at 1974. 
2J Countries with per capita GDP more than $ 1500 (US 1975) as at 1974. 
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COKPARISOre WITH OTHER OUTLOOK ESTIMATES OP FAQ 

As has been mentioned in the introduction to this paper, projections of paper "demand" 
or consumption made prior to 1975 to target dates beyond 1975, have all been based on income 
growth assumptions considerably more optimistic than those currently under consideration, 
at least for the low and basic alternatives* Chart I has portrayed some earlier estimates 
made at the world level* Thim section makes comparisons of the projections of this paper 
with four other documents* 

Ihe estimates presented to the Consultation on World Pulp and Paper Demand, Supply and 
Trade* held in 1971| were published in a somewhat revised form in "Outlook for Pulp and 
Paper Consumption, Production and Trade to 1985" (PO/PAP/D8T/1 .1/Rev.) of March 1972. 
Assumptions for population growth in that document were, for almost all sub-regions, some- 
what higher than in subsequent appraisals* For the world as a whole the population growth 
rate assumed was 2*2 percent per annum from 1968 to 19&5, compared to 2.0 percent in more 
recent studies* This is shown in Appendix Table 12* In the case of income growth, as is 
evidenced in Appendix Tables 13 and 14, assumptions were considerably higher than in most 
subsequent studies for all regions except Near East/North Africa, where the assumed values 
were lower* They were* however, similar to those used for most developed regions in the 
appraisal (POsMIBC/75/28) mentioned below, but were much higher than in the current study* 
Consequently, the projected consumption for both 1980 and 1985 was much higher than in the 
current study (281*6 or 260 million tons in 1985 according to different supply assumptions, 
compared with the current study's 223.9 million tons for the world)!/. 

The income assumptions used in the projections reported in the document "Assessment of 
Pulp and Paper Demand and Supply Trends, 1975-79" (FOsMISC/75/28), as well as the population 
growth assumptions, were considerably more modest, at least to 1985, than those of the study 
mentioned above* However, the income assumptions were still considerably higher than those 
currently in use, at the low level, for all the developed sub-regions and for the USSR and 
Eastern Europe, but were similar for most of the developing sub-regions, and even less for 
Chinai/. This "assessment 11 published in 1975, made use of the present 10 year projection 
methodology, but with coefficients derived from an earlier base period (1960-1963 to 
197O-1973) than those of the current study. The background projections, made from a 1970- 
1973 level, were never published at the world level* These are, however, shown on Chart I. 
Interpolated for 1980, they give considerably lower results than those of (FO/PAP/DQT/1.1/ 
Rev*) at the unconstrained supply level* However, because of more optimistic income growth 
assumptions to 1990, the interpolation for 1985 gave nearly identical results (280 million 
tons at the world level) to those of the earlier study. 

A further comparison of estimates is possible for 1980 and 199 for Western BXirope* 
In the PAO/BCE study, European Timber Trends and Prospects, 1950 to 2000, there were two 
income assumptions, the lower being roughly of the same order as the current PAO low 
assumption, although there are considerable differences for the individual countries and 
sub-regions* The study, with projections prepared in 1974, made use of the same 
methodologies and coefficients as did the FAO appraisal (FOiMISC/75/28), published in 1975* 
For total paper and paperboard, the European study estimated for Western Europe, at the lower 
alternative, 47*0 million tons for 1980 and 64*6 million tons in 1990* These compare with 
45*0 million tons for 1980 and 64*1 million tons for 1990 in the present projections* At the 
high income alternative, the European study estimates for Western Europe 53*4 million tons 
for 1980 and 83.1 million tons for 1990, compared to the current study 1 s 47.3 and 75.1 
million tons, although the income assumptions for the latter are higher. This shows the 
impact of the reduced 1975 level of apparent consumption which greatly affects the 



T7 Even the high income growth assumption alternative in this present paper results in 
a 19^5 consumption projection of only 257 million tons, largely because of the 
reduced 1973*1975 **e* 

2/ See Appendix Tables 13 and 14. 
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1973-1975 projection base of the current study. After a detailed examination of supply 
possibilities and a consideration of potential prioe effects, the European study made a 
subjective downward adjustment to give a forecast of 79.6 million tons in 2000. This 
would correspond to an average annual increase of 2,2 percent from the 1990 low level 
projection (64*1 million tons) of this document. 

Finally 9 a comparison with the estimates of the Industry Working Party should be made* 
It is clear from Appendix Tables 14 and 15 that the low income assumptions of the current 
study are quite similar to those of the Working Party to 19^5? except for North America 
where those of this document are considerably more optimistic. The estimates of the 
Working Party for 1985 are compared with those of this study in Appendix Table 16, They 
are quite similar 9 except for North America where the income assumption difference has 
an effect and for the Centrally Planned Economies. However t for the subsequent period to 
1990 f the income assumptions of this document are considerably more optimistic for nearly 
all sub-regions and these are strongly reflected in the consumption estimates for 1990, 
By 199 tn * projeotions f on a world basis, are approximately 25 million tons above those 
of the Working Party, At the very optimistic high alternative of this paper, the 
difference in 1990 is very marked, amounting to 95 million tons. 

This comparison of various FAO projections has drawn attention to the overriding 
impact of the basic income assumptions on the level of consumption estimates, flie 
comparison has been limited to a consideration of estimates for total paper and paperboard 
and, except for Western Europe, for the world as a whole. It has not discussed the 
appreciable differences which may exist for individual product groups or sub-regions. 
However, an examination of Appendix Table 16 suggests that the differences tend to be 
systematic rather than compensating, again reinforcing the evidence that income assumptions 
are of fundamental importance in explaining discrepancies between various projections. 
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APPENDIX TAMP, 12 

RATES OF GROWTH OF POPULATION USED IN FAQ PAPER CONSUMPTION PROTECTIONS 









Region Actual 
1960-197 


FO: PAP/ ST/71/1.1 rev. 
1968-1985 


POt MISC/75/28 and Current 
1970-1985 








Davakmed Market Economic i 1 . 1 


1.0 


0.9 


North America 1.) 
Western Europe 0. 8 
Japan, Ocaania, S, Africa 1.4 

Develop***? Market Economies 2. 6 


1.1 
0.8 
1.2 

2.7 


1.0 
0.6 
1,6 

2.7 


Africa 2. 5 
Latin America 2. 8 
Near East 2. 7 
Far Eait 2. 5 

Centrally Planned Economiet 

Eaatarn Europe /USSR 1.0 
Asian Centrally Planned 1.8 


2.8 
2.9 
3.2 

2.6 

1.0 

2.7 


2.9 
2.8 
2.9 
2.6 

0.9 
1.6 



WORLD 



1.9 



2.2 



2.0 



APPENDIX TABLE 13 



PRICES) USED IN 



Region 


Actual 
1960-1970 


FOj PAP/DST/71/i.i r, v . 
1968-1985 


FOiMISC/75/28 
1970-1985 


Currant Projections (Low) 
1970-1985 













Developed Market Economies 3.8 

North America 2.8 

Western Europe 4. 1 

Japan, Ocaania, S. Africa 5.0 

Developing Market Economies 2.6 

Africa 1.5 

Latin America 2. 6 

Near East, North Africa 4. 2 

Far East 2. 2 

Centrally Planned Economies 

Eastern Europe/USSR 5.4 

Adaa Cfjntrally Planned 0.9 

WORLD 3.2 



3.9 

2.8 
3.9 



4.3 

a. 8 

4.3 

2.4 

4.7 



6.0 
3.4 

3.9 



3.5 

3.0 
3.8 
48 

3.5 

2.9 
3.3 

6.2 

2.5 



5 2 

2.4 

3 



2.9 

2.6 
2.8 
2.4 

3.7 

2.2 

2.7 
6.8 
2.S 



4.7 
3.9 

2.S 
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APPENDIX TABLE 15 

RATES OF GROWTH OF GDP r CONSTANT PRICES) 1974.1985 USED IN THIS DOCUMENT 











Regions and Sub-Region* 


Industry Working Party 


Cumin 


it FAO 






kjjn 


Hi oh 


Developed Regions \J 


3.5 


3 7 


4.9 


North America 


31 


3.8 


5 1 


Canada 
USA 


3.1 
3.2 


4.7 
3 7 


5.7 
5.0 


Western Europe 


3.2 


3,2 


4.3 


EEC 


3,1 


3.1 


4.1 


France 
Germany FR 
UK 
Other EEC 


3.5 
3.0 
2.2 
3.5 


3,7 
3.1 
2,2 
3.1 


4.6 
4.2 

4.0 
4.1 


Nordic countries 


2.8 


3.6 


4,5 


Other Western Europe 


3,5 


3.7 


5,0 


Japan 


5,7 


5.5 


6,5 


Oceania 


3.7 


3.5 


4.2 


Developing Regions \J 


6.0 


6,2 


8.4 


Latin America 
Near East, North Africa 
Africa (South of Sahara) 
Far East 


5.6 
9,2 
4.2 
4,4 


5,0 
9,4 
4,3 
5.5 


6,9 
12.5 
5.9 
6.9 


Centrally Planned Economies 


5.3 


5,5 


6.6 


Eastern Europe 
USSR 
Asian Centrally Planned 




6.4 

4,7 
5.2 


7.6 
5.6 
6.5 



WORLD 



4.3 



4.4 



5.7 



\J Not identical with FAO classification of Developed and Developing Countries 
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APPBEDH III 

CAPACITY SURVEYS 

Since 1963 f FJLO haa issued annually world-wide surveys of recent part and prospective 
future capacity to produce pulp and paper. The time span of these surveys haa been gradually 
increased and, since the 1970 issu% has encompassed estimates of the immediately previous 
year, for the year in which the survey report is issued and for the succeeding four years. 
Thus, the survey provides a record of the actual development of industrial capacity and 
annually adjusted forecasts of future capacity for essentially five years into the future - 
a tool for tracing the growth of the industry and for examining collective expectations of 
its development into the medium term future. 

"Brror^'in survey forecasts 

Some key to the utility of this tool in foreseeing, and adjusting, the prospective 
expansion of production capacity is provided by comparing the levels and shifts of the 
forecast capacities with what actually came into beingl/7 A number of characteristics are 
evident at the world level^/. As might be expected, almost without exception, the more 
distant the estimate, the further it was from the actual. For the year in which the 
surveys were issued, estimates have shown, over the 1964-1976 period, an average departure 
of 0.7 million tons from actual eventual levels in the case of pulp, and of 1.0 million tons 
in the case of paper and paperboard. These "errors" compare with average annual increases 
in capacity of 48 million tons for pulp and 6.6 million tons for paper and paperboard. 
For a further year ahead (the year following that in which the survey was issued) the 
average departures were 1.6 million tons for pulp and 1.7 million tons for paper and 
paperboard. For the fourth year forecast (three years after the date of issue) the average 
departures were 3.5 million tons for both product groups. 

Prior to the survey issued in 1970, there was an obvious tendency for estimates for the 
final year, and to a lesser extent for the penultimate year, to decline from trend, 
apparently because of the reluctance to include any but relatively assured expansion. 
In more recent years this tendency has disappeared. 

Since 1970 and up to 1976, future paper pulp capacity has been systematically over- 
estimated when compared with eventual actual capacity. Over-estimates were most marked 
in the survey issued in 1970, with the estimate for the final year 1975 being 6.9 million 
tons too high. 

In the case of paper and paperboard, shifts from underestimates to over-estimates and 
vioe versa, have been the pattern since 1969. Again, the survey issued in 1970 was the 
most markedly over-estimated and that of 1972 most markedly under-estimated. The largest 
"error 11 since the early 1964 issue was an over-estimate of 5*7 million tons for 1972 in the 
survey issued in 1970. 

Estimates for particular years have shifted strongly between some successive surveys. 
Most striking of these shifts was the upward revision for paper and paperboard between the 
surveys issued in 1969 and 197 and for pulp from the 1969 issue to the 1970 issue and 
again to the 1971 issue. Paper and paperboard estimates moved, for specific years, 
consistently downwards from the 1970 issue to that of 1973 and then shifted strongly upwards 
in the 1974 issue. From the 1975 issue to the present issue, estimates for specific years 
have moved downwards for both pulp and paper. 

27 Suxvqy^results to 1970 were examined in some depth in a Secretariat document 

FOtPAP/D6T/71/3.2, Pulp and Paper Capacity Forecasts and their Use, prepared for the 
Second Consultation on World Pulp and Paper Demand, Supply and Trade. 

2/ Time has not permitted an analysis at the regional level. However, a brief examination 
has suggested that individual regions generally move in parallel. 



Shift B in Capaoity Forecasts 

It is to be assumed that future plans - and forecasts - for capacity will be greatly 
influenced by market developments and by expectations of future profits* Hiese are v in 
turn, related to expectations of future prices of pulp and paper relative to the costs of 
future investment and of production. The degree of utilisation of capacity, which strongly 
affects the capital costs of production, is a key variable in assessing developments* 
An examination of the actual developments of capacity, and of the shifts in forecast 
capacity, in relation to the development of operating ratios and* of relative prices may 
prove informative. 

Paper and Paper board: 

Variations in price of paper and paperboard in relation to prices generally, were not 
during the 1960*8 great enough to have major implications on capacity establishment* 
Variations on the operating ratio did, however, appear to have considerable impact on the 
actual development of capacity as well as on the forward estimates of the surveys* 

From 1963 to 1966, operating ratios increased from 87.5 to 9-7. The actual increase 
of capacity from 1965 to 1966 averaged a peak level of 6.3 per annum, while the capacity 
projections published in 1966 shifted upwards from the previous year* However, the 
operating ratio fell in 196? and seemed to be reflected in decline in the actual 1969 
expansion* The operating ratio increased from 1967 to a 1969 peak which apparently 
resulted in both a recovered expansion rate in 1970 and a shift upwards in forward 
estimates issued that year* A subsequent decline to a low operating ratio in 1971 was 
followed by a decline in actual capacity growth rate to 1972 and a downward shift in 
forward estimates in the 1971 and 1972 issues* An operating ratio recovery to a peak in 
1973 was reflected in improved actual expansion rates and an upward shift in the forward 
estimates issued in 1974. The decline in operating ratio in 1974 and especially in 1975 
was followed by a major downward shift in the estimates issued, and later revised, in 1975. 
Although there was only limited subsequent change in the estimates issued in 1976, there 
was a marked decline in actual expansion from 1975 to that year and the survey issued in 
1977 showed a substantial drop in forward estimates* In most countries and products, the 
price of paper and paperboard relative to prices generally, as indicated by deflated 
average unit export values, rose continuously from 1969 to 1975 and appeared to have 
considerable impact on capacity outlook as evidenced by the recovery of expansion rates 
after the 1972 low and as reflected in the strong upward revisions of the capacity fore- 
casts issued in 1974. However, the positive effect of improved prices on expansion plans 
have been offset ty the marked reduction in operating ratios (and undoubtedly by the 
investment costs of pollution controls)* 

It is interesting to note whether late shifts in estimates, particularly upwards, were 
realistic. Hie actual 1976 capacity was initially underestimated in surveys issued in 
1972 and 1973, but the marked upward revision of estimates issued in 1974 and maintained 
through 1975 and 1976 issues, was not reached in the current estimates for 1976 capacity* 
This, however, could have resulted from a slow down decided during 1975* The 1975 capacity, 
overt-estimated in the 1971 issue, was strongly under-estimated in the reduced estimates of 
the 1972 and 1973 issues but was closely estimated in 1974. A similar pattern is true of 
the 1974 capacity* However, it is of interest that the estiwtte issued in 1974, which was 
considerably in excess of that of the previous year, was nearly met* It does appear that 
there is the possibility of an ultimate capacity reflecting a late shift in estimates even 
in the upward direction. 
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Pulp for Paper: 

Revision! of pulp capacity estimates - and of eventual actual capacity - appears to 
reflect even more closely than does paper capacity a response to preceding development s. 
Operating ratios climbed steadily from 1963 (and apparently earlier) to 1966. This appears 
to have resulted in high actual annual expansion rates of capacity in 1966-1968 (with a 
peak growth of 7.4 percent in 1966) and in an upward revision of forward estimates in the 
1966 issue. Relative export unit values had peaked in 1964 and then declined to 1968. 
Meanwhile, the ratio of pulp making capacity to paper-making capacity increased steadily 
f*om below 0.80 in 1960 to nearly 0.83 in 1967. Lower operating ratios in 1967 and 1968 
appear to have been reflected in a downward revision of forward estimates in the 1968 issue 
and to have resulted in a substantial decline in actual capacity increases, to 3.2 percent 
in 1969. A short run recovery of operating ratio in 1969 was followed ty- a recovery in 
actual expansion in 1970, and an upward increase in forward estimates in the 1970 and 1971 
issues. There was some recovery in operating ratios to a peak in 1974 but since 1972 there 
have been, except for increases for the more distant estimates in the 1973 issue, successive 
reductions in forward estimates of capacity and the actual expansion rate has declined 
continuously from 1973 to 1976. Likewise the ratio of pulp capacity to paper and paperboard 
capacity has declined steadily from 1972 (indeed, except for a small increase in 1972, 
from 1967)* It is interesting to note that no forward estimates for pulp capacity since 
those issued in 1969 have actually been exceeded. 
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APPENDIX TABLE 22 



PULP REQUIREMENTS FOR PAPER AND PAPERBOARD PRODUCTION 
PAST TRENDS AND TENTATIVE FUTURE ASSUMPTIONS 





I960 


1965 


1970 


1973-75 


1980 


1990 




Kilograms per ton of paper production 


Developed Regions 


812 


799 


795 


800 


737 


704 


North America 


842 


836 


837 


851 


820 


800 


Western Europe 
EEC 
Nordic Countries 
Other Western Europe 


775 
701 
987 
763 


76O 
650 
1010 
784 


760 
659 
980 
740 


727 
596 
980 
716 


632 
500 
925 
690 


614 
470 
900 
650 


Japan 
Oceania 


696 
986 


683 
862 


691 
860 


665 
902 


650 
750 


600 
700 


Developing Regions 


756 


809 


804 


707 


688 


668 


Latin America 


702 


692 


683 


660 


670 


660 


Near East, North Africa 


411 


916 


970 


750 


700 


680 


Africa (South of Sahara) 


- 


1105 


806 


727 


700 


700 


Far East 


941 


990 


1042 


770 


700 


680 


Centrally Planned Economies 


834 


842 


874 


844 


840 


800 


WORLD Total 


810 


806 


806 


790 


760 


716 



APPENDIX TABLE 23 



PAPER PULP AND WASTE PAPER UTILIZATION IN DEVELOPED REGIONS 
FROM WASTE PAPER SURVEYS 





Total Fibre 


Paper Pulp 


Waste Paper 


1970 


1973-75 


1976 


1970 


1973-75 


1976 


1970 


1973-75 


1976 










Kilograms per ton of paper 


production 






North America 


1048 


1040 


1033 


854(837) 


835(851) 


829 


194 


205 


204 


Western Europe 
EEC 
Nordic Countries 
Other Western Europe 


1042 
1063 
1012 
1008 


980 
966 
993 
1022 


962 
937 
992 
1015 


772(760) 
687(650) 
965(980) 
706(740) 


685(727) 
547(596) 
941(980) 
674(716) 


641 
489 
929 
672 


270 
376 
47 
302 


295 
419 
52 
348 


321 
448 
63 
343 


Japan 
Oceania 


1064 
1084 


1053 
1066 


1060 
1069 


702(691) 
821(860) 


668(665) 
778(902) 


654 
746 


362 
263 


385 
288 


406 
323 



Bracketed figures are derived from apparent consumption of pulp in relation to paper production. 
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APPENDIX TABLE 24 



ASSUMED FIBRE FURNISH FOR TENTATIVE FlfJTURft CONSUMPTION! 
ESTIMATES FOR. PULP AND WASTE PAPER 







1980 






1990 




Paper Pulp 


Waste Paper 


Total Fibre 


Paper Pulp 


Waste Paper 


Total Fibre 




Kilograms per ton of paper production 


Developed Regioni 


737 


280 


1017 


704 


311 


1015 


North America 


820 


210 


1030 


800 


225 


1025 


Western Europe 
EEC 
Nordic Countries 
Other Western Europe 


652 
500 
925 
690 


320 
450 
65 
350 


972 
950 
990 
1040 


614 
470 
900 
650 


364 
480 
90 
390 


978 
950 
990 
1040 


Japan 
Oceania 


650 

750 


420 
325 


1070 
1075 


600 
700 


460 
350 


1060 
1050 


Developing Regions 


688 


Not estimated 


668 


Not estimated 


Latin America 


670 






660 






Near East, North Africa 


700 






680 






Africa (South of Sahara) 


700 






700 






Far East 


700 






680 






Centrally Planned Economies 


840 


Not estimated 


800 


Not estimated 


WORLD Total 


760 






716 
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SELF-SUFFICIENCY RATIOS FOR PAPER PULP 





I960 


1965 


1970 


1975 


1980 


1990 


Developed Regions 


1.00 


1.00 


1.01 


1.01 


1.00 


0.99 


North America 


1.02 


1.03 


1.08 


1.08 


1.07 


1.07 


Western Europe 
EEC 
Nordic Countries 
Other Western Europe 


0,97 
0.46 
1.96 
0.99 


0.97 
0.45 
1.75 
0.86 


0.93 
0.44 
1.61 
0.91 


0.92 
0.47 
1.39 
0.91 


0.92 
0.48 
1.35 
0.93 


0.88 
0.45 
1.35 
0.94 


Japan 
Oceania 


1.00 
0.86 


0.94 
0.79 


0.92 
0.83 


0.92 
0.97 


0.91 
0.94 


0.90 
0.95 


Developing Regions 


0.70 


0.85 


0.83 


0.87 


1.02 


1.06 


Latin America 


0.67 


0.78 


0.83 


0.90 


1*11 


1.20 


Near East, North Africa 


0.33 


0.63 


0.59 


0.58 


0.83 


0.80 


Africa (South of Sahara) 




1.24 


1.10 


1.10 


1.14 


1.20 


Far East 


0.78 


0.82 


0.80 


0.81 


0.84 


0.85 


Centrally Planned Economies 


1.00 


0.98 


0.97 


0.98 


1.00 


1.00 
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WOOD REMOVALS. 1973. IN RELATION TO FOREST GROWING STOCK 







Growing stock 


Industrial 


Removals 


Growing stock 


Total wood 


Removals to 


Species Group 


Region 


in closed 


wood 


to growing 


in forest and 


removals 


growing ftock 






forests 


removals 


stock 


woodland 




a/ 










a/ 












1000 million 


million m 3 


percent 


1000 million 
m 3 


million m 3 


percent 


All 


World 


287 


1 345 


0.5 


323 


2 501 


0.8 


Conifers 


World 


107 


948 


1.0 


113 


1 122 


1.1 




Japan 


1.1 


25 


2.5 


1.1 


25 


2.5 




Europe 


9.5 


200 


2.3 


9.5 


212 


2.5 




N. America 


27 


377 


1.6 


27 


380 


1.6 




USSR 


61 


264 


0,5 


67 


319 


0.5 




Other 


8.4 


82 


1.1 


8.4 


186 


2.5 


Broadleaved 


World 


180 


397 


0.2 


210 


1 379 


0.7 


Temperate 




35 


250 


0.7 


38 


475 


1.3 




Japan 


0.9 


17 


1.9 


0.9 


18 


2.0 




Europe 
N. America 


5,4 
9.5 


71 
86 


1.3 
0.9 


5.4 
9,5 


107 
100 


2.0 
1.1 




USSR 


12 


34 


0.3 


12 


64 


0.5 




Other 


7.5 


42 


0.6 


10 


186 


1.9 


Tropical 




145 


147 


0.1 


172 


904 


0.5 




Asia Far East 


25 


87 


0.3 


27 


406 


1.5 




Africa 


42 


31 


0.1 


60 


269 


0.4 




Latin America 


78 


29 


0.04 


85 


229 


0.3 



a_/ Coniferous Growing Stock reduced by 1096 to allow for bark, 
exclude bark. 



No allowance made for non -coniferous as most estimates 
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WORLD PAPER ABD PAPBRBOARD CONSUMPTION OUTLOOK 



In Industry Working Party 
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fttis report to tho MO Pulp and Paper Advisory Committee contain* a world outlook for 
the consumption of paper and paperboard prepared by an Industry Working Party with advloe 
from a Review Panel of eighty-nine industrial leaders* WLO oomieeioned this study to 
obtain an outlook which presented an industry view of emerging consumption trends* This 
report presents industiy's outlook for the consumption of newsprint y printing and writing 
paper, and other paper and peperboard in six regions of the world from 1973 to 1990. The 
"basic analysis has been undertaken for fifteen countries or subregions for which data are 
shown* 

Analytical emphasis is placed on indicators of end-use consumption. Separate out- 
looks are shown for the developnent of (1) ODP (Gross Domestic Product), representing 
the region 9 s general economic growth; and (2) the Consumption/Income Ratio (C/ER), showing 
the relationship between consumption and GBP and representing all factors not directly 
related to the latter* The C/ER reflects both supply and demand effect , e.g. factor costs, 
prioe impact, substitution for and by other products and technological developments* 

The report projects that the world 9 s growth rate for paper and papexfcoard consumption 
will decline from the trend level of 4*93 percent for the 1960-75 period to a level of 
3*6$ percent between 1973-90. nonetheless, total growth in consumption is expected to 
exceed the 76 million metric tons increase between 1960-75, rising from 149 to 256 million 
tons in the 1975-90 period* The forecast expansion is related to an estimated world 
economic growth, in this period, of 42 percent, down from the 5*0 percent of the 1960-75 
period* Hewsprint consumption is expected to grow from a trend level of 23 million tons 
in 1975 to 33 million tons in 1990* This represents a modest growth of 2*4 percent per 
annum for the period compared with 3.3 percent from 1960 to 1975, reflecting a further 
expected reduction in basis weight but even more the decreased public interest in newspapers 
in the developed market economies* Consumption of printing and writing paper is foreseen 
to grow from the trend figure of 34 million tons in 1975 to 58 million tons in 1990 at an 
average annual growth of 3*7 percent per annum compared to 6*0 percent for the previous 
fifteen-year period* The decline in expected growth is more marked in the developed 
market economies* Consumption of other paper and paperboard is forecast to increase 
from 93 to 165 million tons between 1975 and 1990* The corresponding 3*9 percent average 
annual growth rate compares with 49 percent for the 1960 to 1975 period* The projected 
rate of increase differs little from the 4*2 percent increase foreseen in world economic 
growth* In all the various major regions consumption growth closely follows that of GDP. 

Because of the differences in growth rates, the other paper and paperboard cat ego iy 
is expected to become relatively more important and that of newsprint less important, 
while that of other printing and writing paper remains unchanged. 

Forth America and Western Europe continue to be the major consuming regions but 
their relative position is declining* In 1990 they are expected to account for 60 percent 
of the world total compared to 75 percent in 1960 and 67 percent in 1975* The relative 
share of world consumption is expected to increase in all other regions. 

For each of the six major regions, the variability which may be expected for each 
of the product groups is considered in relation to the C/IR. Additional variation could 
result from departures of CQXP growth from that foreseen* 
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In each oase the possible impact of major end-use factors are indicated. Important 
anon* these are basis weight, circulation of newspapers in relation to population and 
role of newspapers vis-fc-vis other communication media for newsprint; basis weight, the 
relative role of advertising media, postal rates, the interplay between ooated papors and 
uncoated groundwood and the relative importance of industrial and government seotors for 
other printing and writing papers; the importance of food production and exports and the 
substitution by plastics for other paper and paperboard. The "real" price of paper 
a factor considered to affect the consumption of most grades in most regions* 
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WORLD PAPER ASP PAPERBQ1RD CONSUMPTION OUTLOOK 



1 .0 HTRQZXJCTICH 

1 1 BAGKQBOUH) 

1.1.1 Initiation of Industry study by FAO 

This report presents the results of sn industry study about consumption trends 
for paper and paperboard. The study was commissioned by the PAO Pulp and Paper Advisory 
Committee in Nay 1976* FAO asked industry to identify and analyse the key forces affecting 
the long-term consumption of paper and paperboard. To effect this assignment 9 the Pulp 
and Paper Advisory Committee established a Steering Committee which has been responsible 
for the study's implementation (see Appendix 1). 

1.1.2 Identification of Industry Working Party 

To develop and structure the necessary data for the study , the Steering Committee 
selected from industry a ten person Working Party (see Appendix 1) This group Y composed of 
an international oross section of industry specialists, is responsible for the information 
contained in this document. It has developed the forecasting approach, identified the 
relevant data, prepared a preliminary outlook, coordinated the review of that outlook by 
industry and prepared the final report. The Working Party was supported by a number of 
additional individuals whose services were made possible by their organisations, 

1.1.3 Establishment of Review Panel 

To advise the Working Party in the development of its forecast, the Steering 
Committee also established a Review Panel of industry leaders. This panel is composed of 
98 operating executives from the world's pulp and paper industry (see Appendix 2). The 
Working Party submitted its preliminary outlook to the Review Panel to obtain its judgement 
about the proposed consumption outlook. 

1.1.4 Responsibility for Outlook Presented 

This final report represents the Working Party's consensus on consumption 
trends which was developed after evaluating the Review Panel's responses. These responses 
often agreed with or bracketed the Working Party's proposals. In such circumstances, the 
Working Party retained its original proposal. In many oases, however, the panel's responses 
were sufficiently more optimistic or pessimistic than the preliminary outlook to oause the 
Working Party to modify its view. Thus the final outlook is a blend of the Working Party's 
views and the Review Panel's Judgement, but the Wo riding Party is responsible for the final 
product which is this report. 
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1*2 OBJECTIVES (F THE STODT 

1*2*1 Identification of End-Use Consumption Indicators 

MO commissioned this study to obtain industry's view about several factors 
which affect consumption trends. Perhaps the most significant of these factors relates to 
the limited statistical base available to PAO for analysing suoh trends* MLO receives 
price and volume reports for the products it analyses but it does not typically receive 
reports about end-use consumption indicators much as newsprint's circulation per thousand 
households, printing paper's share of advertising expenditures and container board's share 
of palfrey 'or export products* PAO felt that an industry effort to identify and analyse 
suoh end-use indicators might sharpen its ability to detect changes in demand. 

1*2*2 Evaluation of Major Demand Determinants 

Many industry leaders have expressed concern over a possible structural shift 
in demand for paper and paperboard* They are aware of substitution products and technologies 
which oould erode the industry's position in communications and packaging markets* They 
fear that recent increases in the "real" cost of paper (current costs adjusted for inflation) 
will reduce growth in consumption because of "elasticity* 1 in the demand function* HO felt 
that an industry group might be able to provide some more specific statistics and insights 
than it was gaining from trade association reports* 

1*2*3 Determination of Economic Growth and Its Influence 



has used economic growth as a major indicator of future consumption in its 
surveys* Recent changes in world economic conditions suggest that a lower world economic 
growth msy be forthcoming* This decreased level is the outgrowth of many significant 
factors suoh as the energy crisis, demographic trends, and changing life styles* If there 
has been a shift in trend economic growth, FAO wanted that reflected in its long-term 
outlooks* mo thus felt that a fresh look at economic growth and its impact on consumption 
would be timely* 

1*2*4 Separation of Recent Cyclical Development from Trend 

One of the key factors requiring analysis in ^imritilng consumption data for a 
structural shift in demand relates to the recant cyclical swings in apparent consumption* 
MO recognised that the statistics showing production and net trade of paper and paperboard 
could be misleading for the 1973-74 period* There was an extensive inventory accumulation 
within the system which caused demand to appear higher than actual for that period* The 
problem of measuring trend consumption was further compounded by the unusually sharp economic 
downturn of the 1975-76 period* The ultimate impact of these factors, however, could not 
be determined until inventories and business activity returned to normal levels* MU> 
wished to isolate the impact of these factors in order to determine the secular shifts in 
demand which were occurring* 

1*2*5 Incorporation of Industry Judgement about Major Trends 

Pervading the entire concept of an industry study was PAO's desire to obtain 
the judgement of industry executives about consumption trends* PAO's historical approaches 
to forecasting have missed this extra ingredient* Its assumptions about changing relation- 
ships have been fundamentally grounded on econometric extrapolations of historical patterns* 
Informed industry executives will tend to use their intuition as a basis for dete mining 
if a forecast "feels right". Thus PIC chartered this study in order to obtain the best 
judgement of seasoned operators for incorporation in future outlooks about consumption 
trends* 
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1.3 APPROACH 

1*3*1 Limitation of Three Product Groups 

10 the Working Party developed its approach to meeting the FAQ's objectives, 
one of its earliest decisions involved the product B to be studied* The Wo iking Party 
decided with misgivings to limit the products studied to newsprint, printing and writing 
papers and other paper and paperfcoard. It would have preferred to work with a larger 
number of products, particularly in the other paper and paperboard sector. This grouping 
of products combines such unrelated products as glassine, linerboard and sanitary products* 
MO's statistical base v however, was limited to the three product groupings identified above 
and the Working Party felt the availability of a global data base to be a critical component 
of its study* 

1.3*2 Selection of Fifteen Subregions 

Although this report discusses only six regions of the world, it is based on a 
data base composed of fifteen sub regions (see Appendix 3)* The United States and Canada 
were analysed separately in the preparation of the Horth American forecast* Western Europe 
was inspected in six sections, France, Germany, the United Kingdom, other EEC countries, 
Fordio Countries and other Western European countries* The Other Eastern Hemisphere region 
was analysed by separating it into a subregion for the Middle Bast and Horth Africa, one 
for Africa south of the Sahara, one for Oceania, and one for other Far East countries 
(excluding Japan and the centrally planned economies)* The Working Party would have 
preferred an even greater number of subregions* It would have been desirable to analyse 
individually each of the key countries in Western Europe, Africa, Asia, Latin America and 
the oentrmlly planned economies* The Working Party felt, however, that fifteen regions was 
the absolute maximum which it should submit to the Review Panel* 

1.3.3 Creation of 1973-76 Data Base 

To minimise the potential impact of the 1973-73 cyclical factors and provide 
the most current outlook possible, the Working Party decided to create a 1973-76 data base* 
FiO had not then published data series for those years* For most products and regions, 
however, the Working Party could obtain national statistics which would ultimately be used 
by MO. Thus the Working Party feels its statistical base for 1973-76 should be a close 
approximation to what FAG will ultimately report for those two years. 

After analysing this statistical base, the Working Party also created 1975- 
tread estimates for economic and consumption factors* Since the outlook for future con- 
sumption is keyed to these estimates for 1973 trend, readers may wish carefully to evaluate 
the Working Party's assumptions in this respect* They form the base from which all future 
projections are made* 

1.3*4 Working Party Preliminary Consumption Outlook 

The Working Party's approach to developing its outlook for product trends by 
region has depended heavily on individual contributions from its participants* Appendix 1 
shorn the specific assignments undertaken by each member of the Working Party* The 
product/regional responsibility has continued during the review process with each specialist 
analysing the Review Panel's input and recommending to the Working Party an appropriate 
consensus position* It is only at this stage of the product/regional evaluations that the 
entire Hoiking Party has become deeply involved in the assumptions for each product and 
region* 

In the area of economic trends, however, the Working Party has operated collectively 
from the study's inception* Eaoh member of the Working Party sought and presented whatever 
public or proprietary studies on economic trends it could uncover* The Working Party then 
collectively reviewed the projections which were available and ultimately selected for its 
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preliminary outlook the revolts on one proprietary study as most representative* This 
economic outlook, however, did not fully natch the Review Panel's view. Consequently, the 
Hoiking Party Modified its outlook for three to the six regions in this report to respond 
to the judgement of the Review Panel 

1.3*5 Working Party Interaction with Beview Panel 

As noted above, the Working Party structured its study to obtain the msTimum 
contribution of the Review Panel* This contribution was obtained by providing three product 
forecasts and an economic outlook for each of the fifteen regions. Beview Panel members 
responded on "green sheets" to the Working Party only for those products and regions where 
their personal experience was sufficient to warrant their expressing an opinion* In total, 
the 89 panelists returned over 600 green sheets to the Working Party of which about half 
were in disagreement with the Hoiking Party's view* In many oases, however, the responses 
of panelists offset each other because their opinions fell both above and below the Hoiking 
Party's proposals* 

1*4 KETHQDQLOGT 

1.4.1 Basis for Establishment 

The methodology used for preparing this outlook was selected by the Working 
Party on the basis of three criteria! simplicity, workability and effectiveness in meeting 
the MO's objectives* The technique used in developing this forecast is easy to understand 
and Apply yet it provides a powerful approach* The concept has proved eminently workable 
as witnessed by the 600 odd "green sheets" which were returned by the Review Panel* Most 
importantly, the methodology has permitted the Working Party to meet the 1*0' s fundamental 
objectives as outlined in section 1* within the highly compressed time frame which was 
available* 

1*4*2 Separation of Growth Into Economic and Other Components 

The basic approach of the Working Party in developing its outlook has been to 
separate a product's growth into two components* One of these components has been tied to 
GDDP (dross Domestic Product). ODP is one of the most often used indicators to measure a 
region's economic growth* The other component is the C/IR (Consuption/Inocme Ratio) 
which measures those factors which are not directly related to GUP* Such factors can be 
supply or demand related and would include such indicators as a change in factor oosts, 
price elasticity and the impact of substitute products and technologies* A more detailed 
description of the methodology is contained in Appendix 4* 

1*5 POTHPTIAL VARIABILITY <F FORBQAST OBOWTO RiTES 

1*5*1 Wide Spectrum of Opinion About Growth Rates 

As noted above, the Working Party is responsible for the forecast presented in 
this document* It has weighed the responses of Review Panel members and incorporated them 
into its final outlook. The validity of the forecast, however, is no better than the 
estimated base points and assumed growth rates* Because the Working Party distilled * wide 
spectrum of opinion from its panel members, its attempt to present a consensus position 
necessarily differs from some of the more extreoe views. 



1.5-2 Sxample of Potential Variability in USA Printing and Writing Papers 

The Working Party 1 s outlook for printing and writing papers provides an example 
of this divergence in views* Its forecast for USA consumption of printing and writing paper 
is based en two elements, trend economic growth and the trend consumption. Trend economic 
growth during the fifteen-year period from 1975-90 in the United States is forecast to grew 
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from 1*6 to 2*5 trillion dollars. This is a compounded rate of 3-2 percent per year. Trend 
consumption relative to economic growth is forecast to decline marginally at a 0*1 percent 
compounded rate* Thus total growth in consumption for the period is forecast to grow at 
3.1 percent per year with economic growth representing almost the entire influence* 

The most optimistic and pessimistic responses from the Review Panel showed a 
broad divergence from the Working Party f s final outlook. In economic growth, for example, 
the mrt optimistic respondent projected that the USA's ODP growth rate will average 
approximately 4*75 percent per year. Using this growth rate for forecasting the 1990 
outlook leads to a 26 percent higher consumption level than projected by the Working Party* 
This would equate to 1990 consumption of 48 million additional tons printing and writing 
paper (using the Working party's C/IR assumptions). The most pessimistic economic view 
projected an average QBP growth of 2*8 percent per year* Using this level for forecasting 
leads to a consumption outlook which is 5 percent below the Working Party's forecast 
(equivalent to a reduction of 1.0 million tons)* 

An even wider spectrum of opinion was received on the Consumption/Income Ratios* 
The most optimistic view averaged 1*2 percent which is 1*3 percent per year shove that of 
the Working Party* This would be equivalent to 3*9 million extra tons in 1990* The most 
pessimistic view yielded an average growth rate of (1*0) percent*!/ This is a 0*9 percent 
per year lower than the Working Party's forecast and would correspond to a reduction of 
2*3 Million tons* 

1*5*3 Procedure for Preparing Alternative Forecasts 

The above discussion of potential variability highlights the importance of 
both the economic and C/IR assumptions in forecasting consumption* The Working Party has 
elected to present only one consumption outlook in this report despite the significant 
potential for variability outlined above. Readers who feel that alternative forecasts 
would be useful can readily prepare them using the Working Party's methodology* It is 
merely necessary to develop a set of economic and C/IR assumptions for each five-year 
period, add the annual percentage changes together and determine their compounded effect* 



I/ Throughout this report, bracketed figures are used to indicate negative values* 
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2.0 WORLD QORRBPTZar OUTLOOK FOR PAPER AID PAPIRBQAHD 

2*1 TOTAL OOrSOHPTIGV (F PAPTO AID PAPEHBOLK) 

2*1*1 Projected Consumption Growth 

World trend consumption of paper and papezfeoard is projected to increase from 
149 to 256 aillion metric tons between 1973 and 1990* This estimated increase representa 
a compounded growth rate of 3*65 percent per year, down from 4*65 percent during the 
period* Aa noted in aeotion 1*3*3 f the trend consumption and economic indioatora assumed 
for 1973 nay differ from the trend level B which ultimately emexvef any differences, however, 
ahould not markedly influence the fifteen-year oovpariaona used in thia report* flroa 
deapite an increased growth in absolute volume from 76 million tons in 1960-73 to 
106 million tons in 1973-90f the annual growth rate ia projected to decline* 

The major cause of this change is related to a projected deoline in the rate 
of world economic growth* Compared with an estimated 3*02 percent world OOP growth in 
1960-75 1 the Wdxfcing Party estimates growth for the 1973-90 period at 4*19 percent* The 
impact of the annual percent change in the consumption income ratio, however, is also 
significant* It drops from (0.15) to (0.52) percent during the same period* Thus the 
lower growth forecast of (1*20) percent is composed of two components, approximately 
(0*83) percent related to GDP and (0,37) percent related to consumption factors not primarily 
linked to OOP* 

The Working Party's statistics for world consumption growth of paper and 
paperboard are tabulated by five-year increments in Table 2*1 One should note that the 
historical consumption information included in this report is baaed on "apparent consumption" 
(production plus imports minus exports) for all domestic products and regions exoept 
newsprint in Canada and the JTordio Countries which is baaed on domestic shipments. 

The Exhibit 2*1 shows the one-year historical trend in apparent consumption 
from 1960 to the Working Party's estimated level for 1976 plus five-year trends from 1973 
to 1990* The three charts on Exhibit 2*1 display the same statistical information about 
apparent consumption in three ways* The top chart shews the growth in consumption. The 
centre chart shows that consumption of paper ia declining per unit of OOP* The bottom 
chart shows that the annual change in consumption relative to OOF since 1970 has tended to 
be negative (this can also be seen in Table 2*1 where the five-year growth rate in C/IR 
is shown in brackets to denote negative growth), 

2*1*2 Regional Growth Rates in Consumption 

Consumption growth in the key developed market economies (lorth America, Western 
Europe and Japan) is projected to grow only moderately in the 1973-90 period from 113 to 
183 million tons* This annual growth of 3*2 percent compares to a 4*3 percent rate from 
196O-75 By comparison the other countries of the world are projected to grow from 33 to 
73 million tons between 1973 a&d 1990* This compounded growth of 3*1 percent compares to 
a 6*4 percent rate during the 1960-73 period* 

Aa the developed market economies continue their lower rate of consumption 
growth in paper and paperboard, their share of total world consumption is projected to 
deoline further* Compared with an 81 percent share in 1960 and an estimated 77 percent 
share in 1975? their share in 1990 is projected to have fallen to 72 percent. 
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2.13 Product Growth Rates 

The three product groups examined are forecast to grow at markedly different 
growth rates* lewsprint consumption between 1975 and 1990 is estimated to grow only 2.4 percent 
per year. By comparison, printing and writing paper is estimated to have a 3.7 percent 
growth rats for that period and other paper and paperboard is forecast to grow at a 
3.9 percent rate. Hone of the products, however, are projected to increase as rapidly 
as world economic growth, resulting in the decline relative to OOP which is portrayed in 
Exhibit 2*1. Annex 5 shows the C/tR's used for each product in the fifteen subregions 
examined in developing this report. 

2.2 WORLD BOOTGHIC GROWTH 

World economic growth in the 1975-90 period is projected at 42 percent, down from 
the 5.0 percent calculated for 1960-75. This decline is expected to affect the developed 
market economies more acutely than the other regions of the world. In the developed market 
economies a 3*5 percent growth rate is projected, substantially down from the 4.6 percent 
rate of the 1960-75 period. By comparison, growth in other economies of the world is 
projected to have a more modest decline falling only from 5.8 to 5.4 percent. The 
unusually high growth of the Middle Bast has only a small impact on this difference; 
excluding the Middle East and Berth Africa would change the above growth rates to 5.7 and 
5*1 percent respectively. The economic statistics for the key regions are presented on 
Table 2.2 and charted in Exhibit 2.2. 

There are several reasons for this disproportionate decline in projected growth between 
the developed market economies and other regions. In general, they reflect the view that 
real growth in the industrialised world will particularly be affected by pollution abatement 
costs, declining labour force growth and increasing governmental regulations. Concurrently, 
the developed countries (including most of the centrally planned group) have comitttd via 
the United Hations lew International Economic Order to narrow the gap between their economic 
growth and that of the Third World by year 2000. This requires a substantial shift in 
resources from the developed countries to the Third World and implies that the industrialized 
countries will grow at a lower overall rate. 

2*3 IHWSPHI1T OUTLOOK 

The wo rid 1 B consumption growth for newsprint is tabulated in Table 2.3 and charted in 
Exhibit 2.3. Consumption is forecast to grow from 23 million tons in 1975 to 33 million 
tons in 1990. This relatively modest growth of 2.4 percent per annum compares with the 
estimated 4.2 percent increase for world OOP in the 1975-90 period counterbalanced by a 
hefty 1.7 percent trend decline in the G/IR+ Although some of this latter decline is 
caused by an expected redaction in basis weight, a major portion reflects the decreased 
public interest in newspapers in the developed market economies. 

lewsprint consumption in Forth America, Western Europe and Japan is projected to increase 
between 1975-90 at only 1*9 percent per annum, only half the 3.8 percent rate projected for 
the balance of the world. By 1990 the developed market economies are expected to consume 
only 72 percent of the world 9 s newsprint compared with levels estimated at 82 and 77 percent 
in 1960 and 1975 respectively. 
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2.4 PKJjrrilU AID WHTTDKJ PAPER OOTLOGC 

Printing and writing paper consumption is estimated to rlM from a world total of 
34 Billion ton* in 1973 to 58 Billion tons in 1990 This represents a growth rat* of 
3.7 perosnt compared with 6.0 percent for the 1960-75 period. Thus printing and writing 
piper growth which exceeded economic growth by 1 percent par year in the 1960-75 period 
is projected to tell abort of economic growth by 0.5 percent annually doling the subsequent 
fifteen-year period* Table 2.4 shows the statistics underlying this outlook; Inhibit 2.4 
charts the projected trends. 

The major reason for this trend decline is again the developed market eoonoaies 
where growth of 6.0 percent exceeded GDP growth by 1.4 percent between 1960 and 1975 
By comparison growth between 1975 and 1990 is projected at only 3.2 percent per year, 
marginally below the 3*5 percent GDP projected for those three regions. As a result of 
this lower growth, the developed Market economies 1 share of total consumption is expected 
to decline from 79 percent in 1973 to 73 percent in 1990 

2*5 ODDER PIPER AID PAPSRBQUZD OUTLOOK 

The world's consumption of other paper and paperboard is projected to increase from 
93 to 165 Billion tons between 1975 && 1990. The 3*9 percent annual growth rate which 
this represents is substantially below the 4*9 percent rate calculated for the 1960-75 
period* The forecast decline in consumption is almost exclusively related to the rate of 
OOP growth which is forecast to decline to 4.2 percent between 1973-90 from the 5.0 percent 
of the 1960-75 period. 

The developed market economies are again projected to have a consumption growth which 
falls below economic growth* It is forecast to fall from 4.4 percent in 1960*75 to 
3.4 percent between 1975 &* 1990. Fundamentally, the other paper and paperbcard group is 
composed primarily of packaging pipers* These papers in the developed mazfcet economies 
have reached their saturation level in penetration of packaging applications and are 
increasingly losing share to substitute products, such as plastics. A similar pattern 
is projected for the other sectors of the world where product growth of 5.3 percent will 
roughly be in step with the forecast ODP growth of 5*4 percent. The developed market 
economies in 1990 are projected to consume only 70 percent of the world 1 s other paper and 
paperbcard compared with 82 and 76 percent in 1960 and 1975 respectively* 
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3.0 lOmUOEIGl 

3.1 TOCU. ccsTOTiPTicsT or PIPER AID PAPKHBCAHD 

forth American consumption of total paper and paperboard is forecast to increase from 
the 197? trend figure of 60.1 million tone to 91.7 million tone in 1990. Thie ie an 
average annual increase of 2.9 percent which ie slower than the 1960-75 growth rate of 

3.5 percent. 

The U.S. growth rate for 1975-90 ie 2*9 percent while the Canadian rate ie lower, 

2.6 percent. Thie results mainly from slower growth forecast for other paper and papez*- 
board in Canada in the period to 198$; Canadian growth rates in 1985-90 are forecast to 
exceed the U.S. figures for all grades. 

The C/ZB ie forecast to decline from the 1975 trend value of 35-1 to 33.5 in 1990. 
The annual rate of decrease ie 0.3 percent , i.e. average annual growth in paper and paper- 
board consumption will be 0.3 percentage points lees than average annual growth in real 
OOP. lewsprint ie responsible for this low rate of growth. Because of declining demand 
and a lower average basis weight 9 ite growth is projected at 1.4 percent per year. The 
highest growth rates in the 1975-90 period are for the other two product groups, printing 
and writing paper and other paper and paperboard; they are both forecast to increase 
at an annual rate of 3.1 percent. 

3.2 KCsKstlC OHOVffi 

3.2.1 Economic Outlook 

Real GDP for Horth America ie projected to grow from the 1975 trend value 
of 1 711 billion (1975 dollars) to 2 490 billion in 1990. This is an average annual 
increase of 3.2 percent which is slower than the 1960-75 growth rate of 3*8 percent. 

The average growth rate for the U.S. in thie period ie forecast to be 

3.2 percent compared to 3.7 percent in 1960-75* Canada's growth rate ie forecast to be 

3.3 percent which is only slightly higher than the U.S. and considerably lower than the 
5.0 percent rate achieved in 1960*75. 

3.2.2 Review Panel Impact 

Thoee membere of the Review Panel who did not agree with the Working Party f e 
economic outlook for the U.S. generally felt this outlook was too pessimistic. Taking 
these opinions into account, the growth rates were increased from 3.0 percent through 
the 1975-90 period, to an average 3*2 percent. This increased the 1990 GBP forecast from 
I 2.43 to I 2.49 trillion or 2.4 percent. 

Forecasts of Canadian economic growth were not modified after considering 
the comments of the Review Panel} although moet respondents did not agree with the Working 
Party eetimatee, the more optimistic responses balanced the more pessimistic. 

3.3 

331 Consumption Outlook 

Worth American newsprint consumption ie forecast to increase from the 1975 
trend figure of 10.2 million tone to 12.6 million tons in 1990. Thie ie an average 
annual increase of 1*5 percent which is slower than the 1960-75 growth rate of 2.5 percent. 
Statistics for the five-year period 1960-75 *?e presented in Table 3.3 together with the 
outlook for 1975-90. 
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The C/IR ia forecast to decline from 5.9 in 1973 *o 4.6 in 1990. Uta 
rate of decrease is 1.7 percent. In other words, average annual growth in newsprint 
consumption will be 1.7 percentage points lass than average animal growth in real GDP 

The growth zmta for US newsprint consumption in 1975-90 is forecast to ba 
1.4 percent and tha g^rfl 4 " imta 1.8 percent, tha difference resulting mainly fro* a 
slower daoliaa in tha Canadian C/IR* 

3.3.2 Consumption Factors Evaluated 

fha Review Panal agreed, on tha average, with tha Working Parly's astimata of 
an average basis weight of 46 g/m 2 for newsprint consumed in forth America in 1990| some 
oonoarn was expressed ovsr tha printing quality problems in using lighter waigfat paper* 



Ifce aff aot of newsprint prioa inoraasas on oonsnmption growth should ha alight 
ar modarata. In raosnt ysars substantial prioa inoraasas rasultad in a oonsidazmhla 
rsdn0tioa in nswsprint consumption by ohanging paga sisas and othar aoonoqy maasuras but 
this pariod of adjustmant is anding. Tha usa of tharmomaohanioal pulp for nswsprint 
production may maan costs will risa lass rapidly in tha futura. 1 continuing trend to 
graatar nswsprint usa replacing mora axpansiva paper grades is foreseen* 

Circulation per 1000 inhabitants should continue its historical trend 
decline, dropping to 255 i* ** U.S. and 210 in Canada by 1990* 1 declining rate of 
household formations will influence this* 

Newspapers' share of all advertising expenditures is not expected to change 
significantly from present levels. This will be influenced by saturation and high cost 
of television advertising! newspapers 9 competitive position will be enhanced by greater 
use of regionalized editions* 

The influence of new electronic communications media such as home facsimile 
transmission should not influence newsprint consumption significantly before 1990. 

3.3.3 Review Panel Impact 

Due to the Review Panel's input , the Working Party revised its C/IR assumptions 
upward in response to the Review Panel's suggestion that the Working Party's estimates 
were too pessimistic. The U.S. C/IR for 1990 was increased from 4*4 to 4*7; the Canadian 
C/CR forecast for 1990 also increased slightlj. When compounded together with the higher 
eoonomio outlook suggested by the Review Panel 9 the total impact of tha Horth Imerioan 
ODP and C/IR modifications is an outlook for 12.6 million tons consumption in 1990. This 
is 8.4 percent or 1.1 million tons higher than the Working Party would have forecast 
without the Review Panel's input. 

3.3.4 Possible Variability 

By analysing the range of C/IR estimates provided by the Review Panel, 
"ratimiatio" and "pessimistic" valuas of 4.3 and 5.0 have been derived for this region's 
C/IR in 1990. Assuming that the Working Party's GDP outlook is reasonably correct, the 
probable range for newsprint consumption in 1990 would be 11*0 and 13.7 million tons. 
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3*4 PHlfTiHU AID WRITDTO PAPBR 
341 Consumption Outlook 

Printing and writing paper consumption in lorth America is expected to grow 
from 12*$ to 19*6 Billion ton* during the period 1975-90. This represents an annual 
growth xmto of 3.1 percent, down from the 48 percent growth of the 1960-75 period* 
Statistics for Canada and tha U.S. ara praaantad in Table 3.4. 

The C/IR ia projected to decline from 7.3 to 1.2 between 1975 ** 1990. This 
compares with tha riaa of C/IR from 6.3 to 7*3 during tha 1960-75 period. In other worda 9 
printing and writing papar consumption ia no longer projected to grow more rapidly than 
QDP but inatead to begin a modest decline relative to economic growth. 

342 Consumption Factors Evaluated 

The Working Party examined several consumption indicators in arriving at its 
proposed outlook. These included variables affecting both oost and substitution. Trends 
in the "real* price of paper were inspected for possible indications of price elasticity. 
The "real 11 price increases of the early seventies are ezpeoted eventually to be reflected 
for all paper grades in various conservation measures by 1990* 

Other factors that will affect individual segments of the printing and writing 
paper group included inter-prodttct price relationships 9 share of media advertising, basis 
weight changes and postal rates. The price ratio of coated paper relative to unooated 
groundwood is expected to rise, boosting the latter product's penetration of some markets* 
Meanwhile, the historical trend toward falling basis weights in coated papers is projected 
to stabilise. Wonetheless, paper's share of all media advertising is expected to level 
out after declining for many years as T? advertising has approach ed saturation. Real 
postal rates are expected to continue going up but more modestly than the recent sharp 
increases. 

3.4.3 Review Panel Impact 

While the Review Panel consensus generally supported the Working Party 9 a 
estimates over the 1960-90 period, opinions on the 1975-80 annual rate of growth were 
sharply divided* In the U.S. responses ranged from an average positive rate of 

0*5 percent (5 respondents) to an average negative rate of 0.4 percent (3 respondents 1 ) 
while no major and use factor was consistently cited. In Canada f tha average of 
5 responses calling for a decline during 1975-30 equalled (0.8 percent). As a consequence 
of the strong suggestions from some panel members for a more negative C/IR growth rate f 
the outlooks for both Canada and the U.S. were reduced modestly from the Working Party's 
original proposal 

3.4.4 Possible Variability 

The possible variability inherent in the U.S. forecast has been reviewed in 
Section 1.6.2. of this report. A similar percent deviation would seem appropriate for 



- 104 - 



3.5 OIBKR PAPER AH) PAPERBOARD 
3.5.1 Consumption Outlook 

Hcrth American other paper and paperboard consumption is projected to increase 
from the 1975 trend figure of 37*5 million tons to 59.5 million tons in 1990. This in an 
average annual increase of 3*1 percent which is slower than the 1960*75 growth rate of 
3.3 percent. Statistical information about the 1960-75 period and 1975-90 projections 
are presented in Table 3*5 

The C/IR is forecasted to decline from 21.9 in 1975 to 21.8 in 1990. The 
average annual rate of decrease is quite small. It does mean, however, that other paper 
and paperboard consumption will grow slightly more slowly than the annual growth in real 
GDP. 

The growth rate for the consumption of other paper and paperboard in Canada 
is forecast to be 2.7 percent and the U.S. rate 3.2 percent, the difference resulting 
mainly from a more rapid decline in the Canadian C/IR. 

3.52 Consumption Factors Evaluated 

In general, the Review Panel agreed with the Working Party's estimate of the 
trend C/IR, and most responses were within the range depicted. The Review Panel also 
agreed with the estimate in the change in fibre box usage to 1990. However, many 
comments addressed the plastic substitution issue, the future paper-plastic price 
relationship and restrictive packaging legislation. 

Most members of the Review Panel felt that the real price of paper and paper- 
board is expected to remain unchanged and therefore should have little effect on consumption. 
Some respondents, however, felt that real price would increase and expressed some concern 
about this effect on consumption. 

Decline in food production as a share of GOP was expected by most members of 
the Review Panel and agreed with the Working Party's estimate. A small number felt that 
there would be no change in food production relative to (DP. Some members also felt 
that an increased incidence of homes with freesers would not markedly affect the consump- 
tion of this product group. 

3*5*3 Review Panel Impact 

The Review Panel's responses indicated that the Working Party's estimate of 
change in the C/IR were within the expected range and therefore no change was made in 
the C/IR. However, because of a change in the U.S. GBP outlook, consumption was revised 
upward. 

3.54 Possible Variability 

The 1975-90 growth rate for other paper and paperboard is likely to lie in 
a range from 2.5 percent to 3.5 percent per annum, nils image is suggested by the 
Working Party based on the Review Panel's opinions concerning changes in the C/IR and 
makes no allowances for variability in the OOP forecast. 
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EXHIBIT 3.1 



NORTH AMERICA 



Consumption Outlook For 
Total Paper & Paperboard 
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EXHIBIT 3.2 



NORTH AMERICA 



Economic Outlook 
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Table 3.1 



NORTH AMERICA 

Consumption Outlook for Total Paper and Paperboard 
(Thousands of Metric Tons) 



Year 


Canada 


United 
States 


Total 


GDP M 
1975 $* 


C/IR 


1960 


2 236.0 


33 863.0 


36 099.0 


972.5 


37.1 


Annual % Change 


6.7 


4.6 


4.7 


4.9 


( 0.2) 


1965 


3 086.0 


42 299.0 


45 385.0 


1233.6 


36.8 


Annual % Change 


1.6 


3.4 


3.3 


3.6 


( 0.3) 


1970 


3 340.0 


50 076.0 


53 416.0 


1470.4 


36.3 


Annual % Change 


4.2 


2.8 


2.4 


3.1 


( 0.7) 


1975<e) 


4 097.0 


55 998.0 


60 095.0 


1711.0 


35.1 


Annual % Change 


2.4 


3.1 


3.0 


3.3 


( 0.3) 


1980 


4 613.0 


65 126.0 


69 739.0 


2011.7 


34.7 


Annual % Change 


2.5 


2.9 


2.9 


3.2 


( 0.3) 


1985 


5 222.0 


75 068.0 


80 290.0 


2355.8 


34.1 


Annual % Change 


2.9 


2.7 


2.7 


3.0 


( 0.3) 


1990 


6 030.0 


85 715.0 


91 745.0 


2736.8 


33.5 



(e) - estimated trend vmlu* 



* Billion* of 1975 dollars 
* 1000 trio to&*/CDP in billions of 
1979 dollars 
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NORTH AMERICA 

Economic Outlook 
(Billions of 1975 Dollars) 



Table 3.2 



Year 


Canada 


United 
States 


Total 


1960 


72.9 


899.6 


972.5 


Annual % Change 


5.7 


4.8 


4.9 


1965 


96.1 


1137.5 


1233.6 


Annual % Change 


4.8 


3.5 


3.6 


1970 


121.3 


1349 . 1 


1470.4 


Annual % Change 


4.5 


3.0 


3.1 


1975<e) 


151.0 


1560.0 


1711.0 


Annual % Change 


3.2 


3.3 


3.3 


1980 


176.7 


1835.0 


2011.7 


Annual % Change 


3.3 


3.2 


3.2 


1985 


207.8 


2148.0 


2355.8 


Annual % Change 


3.5 


3.0 


3.0 


1990 


246.7 


2490.1 


2736.8 



(e) - estimated trend 
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NORTH AMERICA 

Consumption Outlook for Newsprint 
(Thousands of Metric Tons) 



Table 3.3 



Year 


Canada*** 


United 
States 


Total 


GDP 
1975 $ 


C/IRP* 


1960 


442.0 


6,604.0 


7,046.0 


972.5 


7.2 


Annual 7, Change 


3.9 


3.0 


3.0 


4.9 


(1.8) 


1965 


536.0 


7,638.0 


8,174.0 


1233.6 


6.6 


Annual 7 Change 


3.9 


3.1 


3.2 


3.6 


(0.3) 


1970 


650.0 


8,915.0 


9,565.0 


1470.4 


6.5 


Annual % Change 


3.9 


1.1 


1.3 


3.1 


(1.8) 


1975(6) 


787.0 


9,392.0 


10,179.0 


1711.0 


5.9 


Annual % Change 


2.0 


1.7 


1.8 


3.3 


(1.5) 


1980 


868.0 


10,240.0 


11,108.0 


2011.7 


5.5 


Annual 7, Change 


1.7 


1.4 


1.4 


3.2 


(1.7) 


1985 


946.0 


10,976.0 


11,922.0 


2355.8 


5.1 


Annual 7, Change 


1.7 


1.1 


1.2 


3.0 


(1.8) 


1990 


1,030.0 


11,597.0 


12,627.0 


2736.8 


4.6 



(e) - estimated trend 
- Billion, of 1975 dollar* 
- 1000 Mtrie tons/OBP in billion, of 1975 dollars 



*** domestic shipments 



Table 3.4 



NORTH AMERICA 

Consumption Outlook for Printing and Writing Paper 
(Thousands of Metric Tons) 



Year 


Canada 


United 
States 


Total 


GDP 
1975 $ 


C/IR** 


1960 


320.0 


5,846.0 


6,166.0 


972.5 


6.3 


Annual % Change 


3.4 


7.4 


7.2 


4.9 


2.2 


1965 


379.0 


8,344.0 


8,723.0 


1233.6 


7.1 


Annual % Change 


8.0 


4.1 


4.3 


3.6 


0.7 


1970 


556.0 


10,185.0 


10,741.0 


1470.4 


7.3 


Annual 7 Change 


3.5 


3.0 


3.0 


3.1 


0.1 


1975 ( e > 


660.0 


11,798.0 


12,458.0 


1711.0 


7.3 


Annual 7, Change 


3.3 


3.4 


3.4 


3.3 


0.1 


1980 


776.0 


13,944.0 


14,720.0 


2011.7 


7.3 


Annual % Change 


3.4 


3.0 


3.0 


3.2 


(0.2) 


1985 


917.0 


16,166.0 


17,083.0 


2355.8 


7.3 


Annual % Change 


3.1 


2.8 


2.8 


3.0 


(0.2) 


1990 


1,068.0 


18,559.0 


19,627.0 


2736.8 


7.2 



(e) - estimated trend value 



Bil liana of 197? dollars. 
** 1000 Mtrio tons/OOP in billions of 1975 
dollars 
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Table 3.5 



NORTH AMERICA 

Consumption Outlook for Other Paper and Paperboard 
(Thousands of Metric Tons) 



Year 


Canada 


United 
States 


Total 


GDP 
1975 $ 


C/IR* 


1960 


1,474.0 


21,413.0 


22,887.0 


972.5 


23.5 


Annual % Change 


8.1 


4.2 


4.5 


4.9 


( 0.3) 


1965 


2,171.0 


26,317.0 


28,488.0 


1233.6 


23.1 


Annual 7. Change 


(0.3) 


3.3 


3.1 


3.6 


( 0.5) 


1970 


2,134.0 


30,976.0 


33,110.0 


1470.4 


22.5 


Annual % Change 


4.4 


2.4 


2.5 


3.1 


( 0.6) 


1975 < e > 


2,650.0 


34,808.0 


37,458.0 


1711.0 


21.9 


Annual 7. Change 


2.3 


3.3 


3.2 


3.3 


( 0.1) 


1980 


2,969.0 


40,942.0 


43,911.0 


2011.7 


21.8 


Annual 7, Change 


2.5 


3.2 


3.2 


3.2 


( 0.1) 


1985 


3,359.0 


47,926.0 


51,285.0 


2355.8 


21.8 


Annual 7. Change 


3.2 


3.0 


3.0 


3.0 


0.0 


1990 


3,932.0 


55,559.0 


59,491.0 


2736.8 


21.7 



(e) - estimated trend value 



Billions of 1975 dollars* 
1000 mtrio tons/GBP in billions of 
1975 dollars* 
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4.0 WBSTEHT EUROPE 

4.1 TOTAL CONSUMPTION OF PAPER ATO PAPERBQARD 

Consumption of paper and paperboard in Western Europe is projected to increase from 
39*5 million tons in 1975 to 61.2 million tons in 1990* Though total Western European 
consumption of paper and board will grow with an average growth rate of 3*0 percent per 
year in the next fifteen years representing 1*4 million tons of paper and board per year, 
the growth rate within that time span will decline further from 32 to 2*6 percent per 
year* Statistics for the 1960-73 period together with the outlook projected for 1975-90 
are presented in Table 4*1 and charted in Exhibit 4*1* 

In 1990 the Federal Republic of Germany will still have the highest paper and board 
consumption within Western Europe. Tet the gap between Germany and France will be 
considerably smaller. France will surpass the UK between 1980 and 1985 The highest 
growth rates are expected in other Western European and other EEC countries whereas the 
UK, the Federal Republic of Germany and the Northern Countries are at the lower end of 
the growth rates. 

The increment of 21 million tons is comprised of roughly 1.5 million tons of 
newsprint, 4*5 million tons of other printing and writing paper and 15 million tons 
of other paper and board which is mostly packaging paper and board. The main argument 
for the latter increase is the expected growth in self-service establishments in the 
lesser developed European countries. 

4.2 BC9GMIC GROWTH 

4.2.1 Economic Outlook 

The summarised Western European Gross Domestic Products are expected to grow 
within the next fifteen years at an average yearly rate of 3*1 percent (see Exhibit 4.2). 
This rate is slightly higher than the growth of paper and board consumption. Total GDP 
is comparable to that of Horth America. 

Differences in growth between the various countries and regions reflect mainly 
the past development in regard to industrialization and standard of living, i.e. the degree 
of saturation reached so far. The UK represents the lower end of growtn potentials 
followed by the Scandinavian countries and Germany, while the other Western European and 
other EEC countries make up for the higher end. Tet the difference in growth per year 
until 1990 between the low and the high end is only 1.5 percent yearly growth rate. 
And the different trends tend to even out somewhat more toward 1990 (see Table 4.2). 

While there is practically no difference between the growth of QDP on the one 
and that of paper and board consumption on the other hand during the first half of the future 
fifteen years, the growth rates will diverge in the latter half of that time span. 
That means that Western Europe as a total is expected to follow the patten of the highly 
developed European countries. 

4*2.2. Review Panel Impact 

The majority of contributions from the Review Panel agreed with the Working 
Party's anticipated trends. Of those disagreeing about half were more optimistic and 
half more pessimistic. The result of a calculation of all responses corroborated the 
Working Party's estimate of anticipated trends to as high an extent as can practically 
be expected. Thus, there has been no need or reason to change the Western European 
OOP trend or figures. 
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4.3 n 

4*3*1 Consumption Outlook 

Consumption of newsprint in Western Europe is projected to rise only modestly 
between 1975 and 1990, growing from 5.5 to 7*0 million tons. The 1*7 percent annual 
growth which this represents is down markedly from the 2.5 percent calculated for the 
1960-75 period. 

Newsprint growth has declined relative to economic activity since before 1960. 
The C/IR of 4*2 tons per million dollars ODP in 1960 is calculated to fall to 3*1 in 1975 
and 2*5 in 1990 (see Table 4*3). A portion of this decline related to the decline in 
average basis weight and increasing popularity of the tabloid format but y in general , the 
decline represents a substitution of other media for newspapers in communicating 
information and advertising to the public. 

4*3*2 Consumption Factors Evaluated 

In preparing its outlook for newsprint consumption the Working Party addressed 
several potential end-use indicators in France, Germany, the Nordic countries and the 
United Kingdom. These factors included newspaper circulation per 1000 inhabitants, 
newspapers 1 share of total advertising expenditures, total population trends and average 
basis weight changes* After evaluating these factors, the C/IR 1 a for all regions were 
projected to decline with the steepest drops anticipated in the two largest consuming 
sub- regions, Germany and the United Kingdom. The decline of C/IR is mainly attributable 
to the loss in circulation rates (i.e. total newspaper circulations are growing at a 
slower rate than population), a reflection of severed factors, e.g. changing reading 
habits, change in newspaper's function as an information medium and increased competition 
from other media. Another factor is that the anticipated reduction in average basis 
weight will gradually decrease from 47/50 g/m 2 to 45/47 g/m 2 by 1990 depending on the 
market area. 

4*3*3 Review Panel Impact 

The Review Panel's responses tended to fall on both sides of the Working 
Party 1 s preliminary outlook, including its basis weight assumptions for 1990* The two 
major experts responding for one sub- region, for example, showed opposite views on the 
1975-80 period but agreed with the Working Party 9 s 19&5-90 outlook. Consequently, the 
Working Party's preliminary outlook was used without modification. Panel members 
identified several additional end-use indicators for future studies. These include 
newsprint's consumption in the commercial printing sector, percent of pages in tabloid 
format, exchange rates, trends in regional vs. national newspapers (including government 
subsidization) and the potential to offset labour and capital cost increases by furnish 
changes (TOP and waste). 

4*3*4 Possible Variability 

The range of C/IR outlooks submitted by the Review Panel had a wide divergence 
in the Federal Republic of Germany with one panel member suggesting a positive 0.5 percent 
per annum C/IR growth after 1980 compared with the view of other panelists suggesting a 
negative 1.5-1.8 percent growth* For other sub-regions, however, the typical difference 
in C/IR growth rate was less than 1 percent per annum. This relatively narrow band 
implies that Western European newsprint consumption in 1990 is likely to be within 
8 percent of the projected 7.0 million tons unless economic growth in Western Europe 
differs markedly from the Working Party's outlook. 
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4-4 PHJJVJJU UTD WKXTISU PAPER 
44*1 Consumption Outlook 

The growth rate of the Western European printing and writing paper consumption 
in the fifteen yeare to 1990 ie expected to average 2.7 percent per annum, raising total 
printing and writing paper consumption from 11.1 million tone in 1973 to 165 Billion 
tone in 1990. Since printing and writing paper consumption is expected to grow a bit more 
slowly than OOP the result is a somewhat negative C/Ifi growth. This holds true for all 
countries or regions in Europe which have been analysed* The statistics for 1960-75 plus 
1973*90 outlook for Western European printing and writing paper are presented in Table 44 

4.4.2 Consumption Factors Evaluated 

The development of printing and writing paper is mainly related to the growth 
of paper advertising media* Other strong influences are basis weight and the directly 
related factor, postal rates. The quantitative evaluation of consumption factors is 
somewhat limited by the availability of statistics* Several minor influences had to be 
weighed qualitatively* 

4*4*3 Review Panel Impact 

Most of the responses agreed with the Working Party's anticipated trend* Of 
those which did not approximately equal parts were more optimistic and more pessimist io, 
in evaluation of all Review Panel opinions corroborated the original forecast* 

4.4.4 Possible Variability 

The growth of printing and writing paper consumption in Western Europe arises 
from diverse situations in the different countries and regions analysed. The variability 
is at the same time a distracting and a stabilising factor depending upon whether 
forecasting errors are additive or counterbalancing. Tet the probability of counter- 
balance, however, is estimated to be the far greater* 

The span of average growth rates over the future fifteen years until 1990 
ranges from 1*9 percent for the DK and the lordio Countries to 3.2 percent for other 
KBC countries as well as other West era Europe* Although the Wbxfcing Party has projected 
an average C/IR of 3*9 in 1990, it is quite possible that the actual C/IR could be as 
high as 6*3 or as low as 3*3* This could result in a consumption level more than one 
million tons above or below the Working party's outlook without considering the possible 
further variability introduced should OOP differ from the Working Party's view* 

4.5 OTHER PAPER A5D PAPBRBQtRD 
451 Consumption Outlook 

Other paper and papeifeoard is a rather heterogeneous product group in Western 
Europe | consisting of packaging paper and board (74#), tissue and other thin paper (9jt), 
and other grades (13) The last group contains a wide variety of speciality papers as 
well as construction grades* Although this group is forecast to grow at an average rate 
of 3.4 percent between 1973 and 1990, the individual product categories within other 
paper and papexfeoard are expected to grow at widely varying rates* The statistics for 
this group of products are presented in Table 4*5. 



- 115 - 



Proa 1960 to 1973 the consumption/income ratio for total Western Europe has 
stayed fairly stable* High and declining ratios in the Nordic countries and in the UK 
have been balanced by lew and increasing ratios in other parts of Western Europe* This 
is likely to remain the case also in the period from 1973 to 1990. The ratio is expected 
to decline in the Fed* Rep. of Germany, the UK and the Nordic countries, where the degree 
cf paoirsging is very high. In other parts of Western Europe, however, the C/IR is fore- 
oast to show a stable or increasing trend* 

4.5*2 Consumption Factors Evaluated 

Since the bulk of "other paper and paperboard" products are packaging grades, 
the Working Party concentrated on those factors which would change packaging and trans- 
portation systems* Trends in self-service retail outlets which are packaging intensive 
were inspected relative to changes in real labour costs. Changes in the real price of 
paper were considered in assessing the probable interaction between "overpaokaging" and 
handling, product protection and display values. The penetration of stretch and shrink 
plastic films into container board applications was evaluated. A potential increase in 
basis weight to offset the rising share of waste fibre in total furnish was also considered. 

4.5*3 Review Panel Impact 

Since "other paper and paperboard 19 is a rather heterogeneous product group 
and the West European countries show differences in consumption pattern, the opinion of 
the Review Panel has been most useful. 

The Working Party has found reason to adjust its preliminary consumption 
outlook for most countries based on Review Panel answers. 

4.5.4 Possible Variability 

The Working Party's C/IR assumptions for 1980 and 1990 are expected to prove 
veiy close to actual consumption. This expectation comes from the wide range of products 
in this heterogeneous group which provides the basis for self-cancelling differences. In 
addition, the Review Panel's responses provide additional confidence around the consensus. 
Based on these responses, the Working Party would estimate that consumption growth might 
be 0.9 percent per year lower if unfavourable factors occur and as much as 1.2 percent 
per year higher under a very favourable outlook. This provides an estimated consumption 
range from 33 to 43 million tons compared with the 1990 outlook of 38 million tons. 
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EXHIBIT 4.1 
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EXHIBIT 4.2 



WESTERN EUROPE 



Economic Outlook 
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5.0 JAPAI 

5.1 TOBLL CGHSOKPTICV OP PAPER ATO PAPERBCMLRD 

Due to the strength of an expanding national economy and progressive innovation* in 
raw Material e f plant and equipment and technologies, etc., domestic consumption of paper 
and paperboard in Japan baa grown sines 1960 at an annual rate of 8.7 percent. Total 
consumption has risen from 4.3 to 15.1 million tons. For the 1973 to 1990 period a 
farther increase in consumption of 15 million tons is forecast. Growth in consumption, 
however, is projected to decline to an annual rate of 4*7 percent, in line with the 
slower growth of the national economy. Exhibit 5.1 charts the five-year consumption 
trends which are recorded in Table 5.1. 

5.2 KCVONXC GROWTH 

5.2.1 Economic Oat look 

While the annual growth rate of ODP was a high 9.1 percent in Japan from 1960 
until 1973? it will probably steady to 5.3 percent a year from 1973 through 1990. This 
decline is expected because of increased pressures on the economy both internal and 
external. Factors such as restricted resources, not so abundant labour, environmental 
considerations, and international trade possibilities will impact Japan 1 a long-term growth 
potential. Exhibit 5.2 depict* the economic outlook projected for the 1973-90 period 
which is presented in table 5.1. 

5.2.2 Review Panel Impact 

The consensus among Review Panel members about economic growth is that the 
high economic growth rate experienced since 1960 cannot be expected henceforth. Review 
Panel members within Japan, in fact, tended to be somewhat more pessimistic than the 
Working Party suggesting a 1 percent lower growth rate for the 1973-33 period. Panel 
members from outside of Japan, however, tended to agree with the Working Party's preliminary 
estimate which was retained for the forecast but is modestly more optimistic than a 
consensus of Review Panel members might indicate. 

5.3 JEWHPRJJT 

5.3.1 Consumption Outlook 

The trend in C/IR of newsprint in Japan shows a declining trend since the 
early sixties aa competition between the different information media has intensified. A 
farther decline is projected with consumption levelling cut in the range of four thousand 
tons per billion dollars cf real GIP. Consequently, it seems that, over the long term, 
the annual growth cf demand for newsprint will tany at 4*4 percent or thereabout, in 
sharp contrast to 7*3 percent between 1960 and 1973 (** Table 5.3). 

5.3.2 Consumption Factors Evaluated 

As 4*3 percent growth factor has been developed after analysing trends in 
circulation, percent share of advertising in newspaper space, number of households, price, 
and the tendency toward a lighter basis weight. 



- 124 - 



5.3*3 Review Panel Impact 

According to a Japanese Review Panel member specialising in newsprint, the 
annual growth of demand should decline more steeply than forecast* Compared to the 
Working Party's estimate of 4*3 percent, a 3*5 percent rate for consumption growth is 
suggested* The view from overseas, however, is more optimistic than the Working Party's 
proposal, so no change has been made in the forecast* 

5.3.4 Possible Variability 

The Working Party suggests that the growth rate for newsprint consumption 
will probably lie within the range of 3.5-5.0 percent per year* This translates to a 
probable consumption level between 3.7 and 4.7 million tons in 1990* 

5*4 PEnrmro AID wHiTnra PAPER 

5.4.1 Consumption Outlook 

Consumption of printing and writing paper in Japan is forecast to more than 
double between 1975 and 1990, growing from 2*9 to 6,1 million tons (see Table 5.4). This 
increase in consumption represents a compounded growth rate of 5*1 percent compared to 
the 8*3 percent trend growth rate of the 196&-75 period* 

Thus far, demand for planting and writing paper in Japan has been increasing 
nearly parallel to the annual growth of the national economy* This growth has occurred 
concurrent with an upgrading of quality* There has been a tendency for mechanical grades 
to shift to woodfree ones, and for unooated grades to move to coated ones* From now on, 
however, that tendency will be arrested and come to a standstill* Eventually, a counter 
trend is expected with consumption shifting from woodfree grades to mechanical ones* The 
demand itself is expected to go on increasing fairly steadily along with the economy 
even though the economic growth has slowed* 

5.4.2 Consumption Factors Evaluated 

In forecasting demand for printing and writing papers in Japan in the future, 
present status and outlook of such consumption factors as real personal expenditure, 
circulation of magasines, number of their pages, percentage share of advertising in 
magazine space, prices, and postal rates have been studied and taken into account* 

5*4.3 Review Panel Impact 

In regard to the consumption outlook of this product, there is no significant 
difference between the views of Review Panel members and those of the Working Party* Some 
Review Panel members, however, are of the opinion that the increase in ifirfMmfl for printing 
and writing paper will never exceed that of OOP which is estimated at 5*3 percent a year 
from 1975 through 1990. 

5.4.4 Possible Variability 

The Working Party projects that the C/ER in 1990 will probably be in the range 
of 52 to 6*0* This suggests a consumption range of 5.6 to 6*5 million tons based on 
the Working Party's OOP outlook. A broader range, however, could be appropriate because 
of potential variability in Japan 9 s ODP. 
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5.5 OTHER PAPKB AH) P1PERBQUZD 
5.5.1 Consumption Outlook 

The remarkable increase in demand for total paper and paperboard in Japan in 
the past has been mostly due to the vigorous expansion of demand for other paper and 
paperboard. Growth of this group has been fueled by the high pitched growth of GBP, 
rising from 2.8 to 10.0 million tons in the 1960-75 period. The consumption income ratio 
has remained almost unchanged throughout that period. For historical data, see Table 5.5. 
This almost settled trend, though, is now greatly challenged by the prolongation of the 
current stagnation, and such ongoing structural changes in demand for this product group, 
especially packaging paperboard, as packaging simplification and evident preference for 
cheaper products. 

Consequently, henceforward, C/ER's of other paper and paperboard are expected 

to decline, led by that of paperboard. Growth in consumption is thus expected to lose 

momentum substantially rising only 4.6 percent per annum compared with the 5*3 percent 
GDP growth forecast for the 1975-90 period. 

5*5*2 Consumption Factors Evaluated 

In assessing the consumption outlook for other paper and paperboard, the past 
trends in consumption have been studied, and then compared to similar trends in such 
major consumption factors related to demand as industrial production. Other factors 
analysed have included the percentage share of all packaging materials, average basis 
weight of linerboard and changes in the real price of packaging papers. 

5*5*3 Review Panel Impact 

It is characteristic of Japanese Review Panel members that they are modestly 
more pessimistic about the short-term outlook for C/ER's. Overseas respondents, however, 
agree with the Working Party's outlook which has been retained in the forecast. 

5.5*4 Possible Variability 

The 1975-90 growth rate for other paper and paperboard is likely to range 
between 3.2 and 5.4 percent. This corresponds to a consumption range of 16 to 22 million 
tons in 1990. The wide variability suggested for this group of products results from the 
uncertainty about potential substitution of alternative packaging materials and growth 
in real GDP. 
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EXHIBIT 8.1 



JAPAN 



Consumption Outlook For 
Total Paper & Paperboard 
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EXHIBIT 5.2 



JAPAN 



Economic Outlook 
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Table 5.1 



JAPAN 

Consumption Outlook for Total Paper and Paperboard 
(Thousands of Metric Tons) 



Year 


Total 


GDP 1975 $* 


C/IR** 


1960 


4,341.0 


134.9 


32.2 


Annual % Change 


10.2 


10.1 


0.1 


1965 


7,070.0 


218.3 


32.4 


Annual % Change 


12.1 


11.5 


0.6 


1970 


12,553.0 


377.0 


33.3 


Annual % Change 


3.8 


5.8 


( 1-9) 


1975< e > 


15,115.0 


498.8 


30.3 


Annual % Change 


4.8 


6.3 


( 1.5) 


1980 


19,066.0 


678.4 


28.1 


Annual % Change 


5.0 


5.3 


( 0.2) 


1985 


24,380.0 


878.3 


27.8 


Annual % Change 


4.3 


4.3 


( 0.0) 


1990 


30,085.0 


1084.1 


27.8 



(e) - estimated trend value. 



* Billions of 1973 dollar.. 
** 10OO metric tons/OOP in billions 
of 1975 dollars. 
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Table 5.2 



JAPAN 

Economic Outlook 
(Billions of 1975 Dollars) 



Year 



Total 



1960 
Annual % Change 

1965 
Annual 7 Change 

1970 
Annual % Change 

1975< e > 



134.9 
10.1 

218.3 
11.5 

377.0 
5.8 

498.8 



Annual 7 C Change 

1980 
Annual 7 Change 

1985 
Annual 7> Change 

1990 



6.3 

678.4 
5.3 

878.3 
4.3 

1,084.1 



(e) - estimated trend 
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JAPAN 

Consumption Outlook for Newsprint 
(Thousands of Metric Tons) 



Table 5.3 



Yedr 


Total 


GDP 1975 $ 


C/IR** 


1960 


723.0 


134.9 


5.4 


Annual % Change 


10.5 


10.1 


0.3 


1965 


1 , 188 . 


218.3 


5.4 


Annual % Change 


10.7 


11.5 


(0.8) 


1970 


1,973.0 


377.0 


5.2 


Annual % Change 


2.3 


5.8 


(3.2) 


1975_< e > 


2,215.0 


498.8 


4.4 


Annual % Change 


3.8 


6.3 


(2.4) 


1980 


2,662.0 


678.4 


3.9 


Annual % Change 


5.1 


5.3 


(0.2) 


1985 


3,413.0 


878.3 


3.9 


Annual % Change 


4.3 


4.3 


0.0 


1990 


4,212.0 


1084.1 


3.9 



(e) - estimated trend valu*. * Billion* of 1973 dollar*. 

** 1 QOO trio tons/GDP in billions 
of 1975 dollars. 
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Table 5.4 



JAPAN 

Consumption Outlook for Printing and Writing Paper 
(Thousands of Metric Tons) 



Yea'r 


Total 


GDP 1975 & 


C/IR** 


1960 


879.0 


134.9 


6.5 


Annual % Change 


4.6 


10.1 


(5.1) 


1965 


1,102.0 


218.3 


5.0 


Annual % Change 


15.1 


11.5 


3.4 


1970 


2,221.0 


377.0 


5.9 


Annual 7o Change 


5.4 


5.8 


(0.3) 


1975 < e > 


2,894.0 


498.8 


5.8 


Annual % Change 


6.1 


6.3 


(0.3) 


1980 


3,885.0 


678.4 


5.7 


Annual % Change 


5.1 


5.3 


(0.2) 


1985 


4,974.0 


878.3 


5.7 


Annual % Change 


4.3 


4.3 


0.0 


1990 


6,137.0 


1084.1 


5.7 



(e) - estimated trend value. 



* Billion* of 1975 dollars* 
1000 metric tons/ODP in billions 
of 1975 dollars. 
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Table 5.5 



JAPAN 

Consumption Outlook for Other Paper and Paper-board 
(Thousands of Metric Tons) 



Year 


Total 


GDP 1975 $ 


C/IR** 


1960 


2,739.0 


134.9 


20.3 


Annual % Change 


11.7 


10.1 


1.5 


1965 


4,780.0 


218.3 


21.9 


Annual % Change 


11.8 


11.5 


0.3 


1970 ' 


8,359.0 


377.0 


22.2 


Annual % Change 


3.7 


5.8 


( 1.9) 


1975_( e > 


10,006.0 


498.8 


20.0 


Annual % Change 


4.6 


6.3 


(1.7) 


1980 


12,519.0 


678.4 


18.5 


Annual % Change 


5.0 


5.3 


( 0.3) 


1985 


15,993.0 


878.3 


18.2 


Annual % Change 


4.3 


4.3 


0.0 


1990 


19,736.0 


1084.1 


18.2 



(e) - estimated trend vmlu*. 



Billions of 1975 dollars. 
* 1000 metric tons/OOP in billions 
of 1975 dollars. 
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6*0 LATH AMERICA 

6.1 TOTAL COVSUMPTICir OP PAPER ABD PAPERBOARD 

In Latin America, consumption of all paper and paperboard products is projected to 
increase from the 1973 trend figure of 6.7 million tons to 13.4 million tons in 1990. 
This is an average annual increase of 3.7 percent which is slower than the 1960-73 annual 
growth rate of 7*0 percent. The projections underlying this outlook are tabulated in 
Table 6.1 and charted in Exhibit 6.1. 

The C/IR is forecast to increase from 20.1 to 20.4* The annual rate of increase is 
less than 0.1 percent, i.e. average annual growth in total paper and paperboard consumption 
will barely exceed average annual growth in real GDP. 

6.2 ECOTOWC GROWTH 

6.2.1 Economic Outlook 

Real GDP for Latin America is forecast to grow from the 1973 trend value of 
I 333 to $ 733 billion (1973 dollars) in 1990. This is an average annual increase of 
3.6 percent which is slightly slower than the 1960-73 annual growth rate of 3*7 percent. 
Exhibit 6.2 charts the GDP outlook for Latin America which is presented in Table 6. 1. 

6.2.2 Review Panel Impact 

Of those members of the Review Panel who responded, most felt that the Workingg 
Party's expected outlook was most likely. However, concern was raised about trying to 
forecast this region in total and the difficulty of trying to reflect the uncertainty of 
the energy problems as they differ by country. Also, the difference in the natural 
resource base and its development by country was highlighted. 

6.3 1BWSPHIIT 

6.3*1 Consumption Outlook 

lewsprint consumption is projected to increase from the 1973 trend figure of 
1.0 million tons to 1.7 million tons in 1990. This is an average annual increase of 
3*6 percent which exceeds the 1960-73 growth rate of 2.4 percent. 

The C/IR is forecast to decline from 3*1 in 1973 to 2*3 in 1990* The annual 
rate of decrease is 1.9 percent, i.e. average annual growth in newsprint consumption will 
be 1.9 percentage points less than average annual growth in real GDP. Statistics for 
the 1960-73 period are presented together with the 1973-90 outlook in Table 6.3* 

6.3.2 Consumption Factors Evaluated 

A major influence on growth in newsprint consumption will be the availability 

of domestically produced newsprint. In this regard, production as a percentage of 

consumption is expected to more than double by 1990. Increasing literacy will also 
contribute to growth* 

6*3*3 Review Panel Impact 

the Review Panel's responses indicated that the Working Party's estimates 
of changes in the C/IR were too pessimistic, consequently they have been revised to show 
a slower rate of decline* The 1990 newsprint consumption figure was increased by 6 percent 
from the original Working Party outlook. 
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6.3.4 Possible Variability 

The 1975-90 growth rate for newsprint consumption in Latin America is likely 
to lie in a rsnge from 3.3 to 4*4 percent per annum. This range is suggested tar the 
Working Party based on the Review Panel's opinions concerning changes in the C/lR; it 
makes no allowances for variability in the GDP forecast. Should domestic production 
capacity expand more rapidly than anticipated, even the higher growth figure could be 
exceeded. 

6.4 PRHTOTO AID WRirara PAPER 

6.4*1 Consumption Outlook 

Consumption of printing and writing paper in Latin America is projected to 
grow from 1.2 to 3*5 million tons in the 1973-90 period. This 7*4 percent average annual 
growth rate is roughly comparable to the rate experienced in the 196O-73 period. 

The consumption/income ratio is projected to begin rising again after falling 
briefly in the 1970-73 period. Between 1973 and 1990, the ratio is expected to rise 
from 3*6 to 4.7 f or 1.8 percent annually (see Table 6.4). This compares to the 1.6 percent 
experienced in the 1960-73 period. 

6.4*2 Consumption Factors Evaluated 

The end-use factors evaluated for assessing growth trends were macro-economic 
in nature. The region's public and private investment expenditures were inspected in 
order to develop a possible relationship between these factors and consumption. Ibo 
share of industrial activity in OOP is not expected to grow, but government's share is 
expected to rise even more rapidly than its historical path would indicate. 

6.4*3 Review Panel Impact 

Hie Review Panel responses generally supported the Working Party's proposal 
and no change was made to the preliminary outlook. 

6.4.4 Possible Variability 

There is a wide potential for variability in this outlook because both 
cultural and political factors could affect the region's consumption. This potential has 
been reflected in the Working Party's proposed C/IR rsnge of plus 1.8 percent or minus 
2 percent per year growth in C/IR. In other words, the Working Party believes that 
printing and writing paper growth in Latin America could conceivably fall below QDP 
growth or increase to a 3*6 percent annual rate above GDP. 

6.5 OTHER PAPER ABD PAPBRBQARD 
631 Consumption Outlook 

Consumption of other paper and paperboard in Latin America is projected to 
increase from the 1973 trend figure of 4*3 million tons to 10.1 million tons in 1990. 
This is an average annual increase of 3.6 percent which is slower than the 1966-73 growth 
rate of 8.3 percent. 

The C/IR is forecast to remain constant at 13*4 and therefore consumption 
will grow at the same rate as ODP. The five-year statistics for 1960-73 are tabulated 
with the 1973*90 outlook in Table 6.3* 
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6*5-2 Consumption Factors Evaluated 

One major factor influencing growth of paper and paperboard historically has 
been the use of corrugated boxes in the export of bananas* This is expected to remain 
stable in the future* A decline in food and textile production as a share of OOP will 
result in a growth lower than historical growth* However, inproved balance of trade 
should improve growth* 

6*3*3 Review Panel Impact 

The Review Panel f s responses in general agreed with the expected forecast of 
the Working Party and therefore no change was made. 

6*5*4 Possible Variability 

The growth rate for other paper and paperboard from 1973 to 1990 is likely 
to lie in a range from 3*4 percent to 7*0 percent* This unusually wide rsnge is 
suggested by the Working Party based on the opinions expressed by the Review Panel 
concerning C/IR changes and makes no allowance for ODP variability* 



- 136 - 



EXHIBIT 6.1 
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EXHIBIT 6.2 



LATIN AMERICA 



Economic Outlook 



OOP BILLIONS OF 1975 DOLLARS 
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Table 6.1 



LATIN AMERICA 

Consumption Outlook for Total Paper and Paperboard 
(Thousands of Metric Tons) 



Year 


Total 


GDP 1975 $ 


C/IR * 


1960 


2,448.0 


145.5 


16.8 


Annual % Change 


7.6 


5.4 


2.1 


1965 


3,525.0 


189.1 


18.6 


Annual % Change 


9.6 


5.7 


3.8 


1970 


5,582.0 


249.2 


22.4 


Annual % Change 


3.8 


6.1 


( 2.1) 


1975< e > 


6,727.0 


335.0 


20.1 


Annual % Change 


5.8 


5.8 


0.0 


1980 


8,931.0 


444.0 


20.1 


Annual % Change 


5.8 


5.7 


0.1 


1985 


11,850.0 


585.8 


20.2 


Annual % Change 


5.4 


5.2 


0.2 


1990 


15,396.0 


754.8 


20.4 



(e) - estimated trend vmlu*. 



* Billions of 1975 dollars. 
** 1000 trio tons/OOP in billions 
of 1975 dollars. 
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Table 



LATIN AMERICA 

Economic Out: look 
(Billions of 1975 Dollars) 



Year 



Total 



1960 
Annual 7 Change 

1965 
Annual 7. Change 

1970 
Annual 7 Change 

1975< e > 



145.5 
5.4 

189.1 
5.7 

249.2 
6.1 

335.0 



Annual % Change 

1980 
Annual TL Change 

1985 
Annual 7. Change 

1990 



5.8 

444.0 
5.7 

585.8 
5.2 

754.8 



(e) - estimated trend 
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LATIN AMERICA 

Consumption Outlook for Newsprint 
(Thousands of Metric Tons) 



Table 6.3 



Year 


Total 


GDP 1975 .$ 


C/IR 


1960 


720.0 


145.5 


4.9 


Annual % Change 


1.6 


5.4 


(3.5) 


1965 


778.0 


189.1 


4.1 


Annual % Change 


6.4 


5.7 


1.0 


1970 


1,063.0 


249.2 


4.3 


Annual % Change 


(0.8) 


6.1- 


(6.5) 


1975_< e > 


1,022.0 


335.0 


3.1 


Annual % Change 


3.7 


5.8 


(2.0) 


1980 


1,225.0 


444.0 


2.8 


Annual % Change 


3.8 


5.7 


(1.8) 


1985 


1,476.0 


585.8 


2.5 


Annual % Change 


3.3 


5.2 


(1.8) 


1990 


1,737.0 


754.8 


2.3 



(e) - estimated trend 



* Billion* of 1975 dollars. 
** 1000 metric tone/OOP in billions 
of 1973 dollars* 



Table 6.4 



LATIN AMERICA 

Consumption Outlook for Printing and Writing Paper 
(Thousands of Metric Tons) 



Year 


Total 


GDP 1975 ? 


C/IR** 


1960 


411.0 


145.5 


2.8 


Annual % Change 


5.4 


5.4 


0.0 


1965 


535.0 


189.1 


2.8 


Annual % Change 


13.2 


5.7 


7.4 


1970 


994.0 


249.2 


4.0 


Annual 7. Change 


3.9 


6.1 


(2.1) 


1975(e) 


1,205.0 


335.0 


3.6 


Annual % Change 


7.7 


5.8 


1.8 


1980 


1,744.0 


444.0 


3.9 


Annual % Change 


7.6 


5.7 


1.8 


1985 


2,511.0 


585.8 


4.3 


Annual % Change 


7.1 


5.2 


1.8 


1990 


3,531.0 


754.8 


4.7 



(e) - estimated trend value 



* Billions of 1973 dollar*. 
* 1OOO metric tons/ODF in billions 
of 1973 dollars. 
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Table 6.5 



LATIN AMERICA 

Consumption Outlook for Other Paper and Paperboard 
(Thousands of Metric Tons) 



Year 


Total 


GDP 1975 $ 


C/IR* 


1960 


1,317.0 


145.5 


9.1 


Annual % Change 


10.9 


5.4 


5.2 


1965 


2,212.0 


189.1 


11.7 


Annual % Change 


9.8 


5.7 


3.8 


1970 


3,525.0 


249.2 


14.1 


Annual % Change 


5.0 


6.1 


(1.0) 


1975< e > 


4,500.0 


335.0 


13.4 


Annual % Change 


5.8 


5.8 


0.0 


1980 


5,962.0 


444.1 


13.4 


Annual 7. Change 


5.7 


5.7 


0.0 


1985 


7,863.0 


586.1 


13.4 


Annual % Change 


5.2 


5.2 


0.0 


1990 


10,128.0 


754.9 


13.4 



(e) - estimated trend valu*. 



* Billion* of 1975 dollar.. 
* 1000 Mtrio tons/OOP in billion* 
of 1975 dollars. 
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1.0 OTHER USIIRV BBtCSPHBRB 

7.1 TOBAL CCW30MPTIOE OP PAPER AID PAPERBOARD 

Total paper and paperboard consumption in the other Eastern Hemisphere region is 
expected to more than doable between 1975 *nd 1990. Consumption in 1990 is projected to 
reach 20*0 million tons, up froa 8,9 million tons in 1973* This translates to an 
annual growth of 5.5 percent, down from the 7*0 percent annual rate calculated for the 
1960-75 period* 

Table 7.1 and Eihibit 7*1 show that the region's C/LR growth is expected to remain 
negative during this period. Underlying this reversal since 1970 is the effect of rapid 
GDP growth within the Middle East plus North Africa sub region* me countries in this 
subregion are expected to achieve such a rapid total economic growth that their 1990 
OOP will be almost half that of the total region (compared with only a quarter in 1970). 
This spurt in economic growth is expected to be more rapid than the subregion 1 s internal 
institutions can assimilate, resulting in downward pressure on the C/IE. 

1.2 KCVOKC cnoMB 

Real economic growth in this region is anticipated to remain on the high growth path 
of the past fifteen years as massive flows of wealth to the Middle East and Forth Africa 
compensate for slower improvement in more traditional growth sources, such as productivity. 
Average annual growth in real OOP is projected at 5.9 percent per year over the 1973-90 
period, compared with a 5*6 percent rate during the 1960-73 period. The principal 
assumptions underlying the projection are a modest slowing in productivity growth, 
continued population expansion in line with past trends, a higher underlying inflation 
rate than in the past, an increased economic influence and intervention by government, 
and a continuing shift of wealth to OPEC and other raw material producers. 

Within the overall regional growth trend, there is quite a divergence in performance. 
While the region as a whole will exceed its 1960-75 performance, this will be entirely 
asoribable to the sharp acceleration in economic expansion in the oil producing regions 
of the Middle East and Forth Africa where real growth is anticipated to improve from 
7*8 percent per year in the 1960-75 period to 9 percent during the next fifteen years. 
By comparison, Oceania, Africa south of the Sahara and the Far East are projected to 
decline from their 1960-75 rates of 4*6, 3*1 and 5.6 percent to 3.8, 4.1 and 4*3 percent 
respectively. Exhibit 1.2 charts the regional statistics and outlook presented in 
Table 1.2. 

There were few responses from the Review Panel for this region. In general, however, 
those responses received in time to incorporate them into the Working Party's outlook 
anticipated a similar pattern of economic growth except for the Middle East. In the 
Middle East, the Working Party increased its preliminary outlook to show a compounded 
growth of 9 percent per year. The economic outlook for the other subregions is unchanged 
although an unusually thoughtful reply received just prior to publication of this report 
indicated that the Working Party's growth assumptions for the Par Bast subregion may be 
too pessimistic. 
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7.3 

7*3*1 Consumption Outlook 

newsprint consumption is forecast to increase from the 1975 trend figure of 
1.6 million tons to 2*6 million in 1990* This is an average annual increase of 3*2 percent 
which is slightly lower than the 1960-73 growth rate of 3*8 percent. 

The c/IR is forecast to decline from 2.6 in 1975 to 1.8 in 1990. The annual 
rate of decrease is 2*4 percent, i.e. average annual growth in newsprint consumption will 
be 2.4 percentage points less than average annual growth in real GEDP, 

Most of the growth in this region will occur in the Par East, where consumption 
is forecast to increase from 720 thousand tons in 1975 to 1.2 million tons in 1990, an 
average annual growth of 3*5 percent* The fastest growth rate is forecast for the Middle 
last-forth Afrioa subregion where average annual growth of 4*7 percent will double con- 
sumption, from 145 thousand tons in 1975 to 268 thousand tons in 1990. In Africa south 
of the Sahara consumption is forecast to grow at 3*6 percent annually, from 220 thousand 
tons in 1975 to 373 thousand tons in 1990. The slowest rate of growth in the region is 
forecast for Oceania at 2.1 percent with consumption increasing from 552 thousand tons 
in 1975 to 748 thousand tons in 1990. 

7.3.2 Consumption Factors Evaluated 

Increasing literacy will contribute to growth in consumption in the Far East 
and Afrioa south of the Sahara* The effect of television on newsprint consumption was 
described as declining in Oceania but is still to be felt in South Africa* Additional 
indigenous newsprint production will stimulate consumption within the region* 

7.3.3 Review Panel Impact 

ttie Review Panel indicated that the Working Party 1 s outlook for this region 
was too pessimistic* As a consequence of the Review Panel's input, the projections for 
all subregions were increased* The total consumption estimated for the region in 1990 
was increased by 323 thousand tons or 14 percent from the original Working Party outlook* 

Although the bulk of this increase reflects higher C/IR figures, approximately 
16 percent is caused by the higher ODP estimate for the Middle East and Icrth Africa* The 
ODP forecast for the Middle East and Vorth Afrioa which was presented to the Review Panel 
was revised after the return of the questionnaire. The revised figures for 1980-90 were 
substantially higher and the Working Party judged that this increase would not mean a 
corresponding increase in newsprint consumption* Consequently the C/IR figures were 
decreased and the final C/IR figures for that region are below both the original Working 
Party estimates and the Review Panel estimates based on lower ODP forecasts* 

7-3*4 Possible Variability 

In 1975-90 growth rate for newsprint consumption in the other Eastern Hemisphere 
region is likely to lie in a range from 2*3 percent to 4.1 percent per annum* This 
range is suggested by the Working party based on the Review Panel's opinions concerning 
changes in the C/IR; it makes no allowance for variability in the GDDP forecast* 
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7*4 PHurmro AID WKCTIHQ PAPER 

7*4*1 Consumption Outlook 

Consumption of printing and writing paper in the Other Eastern Hemisphere 
region is projeoted to increase from 2.1 million tons in 1973 to 5.0 million tons in 
1990* This 6.1 percent annual increase compares with the 7*2 percent increase of the 
1960-75 period. The bulk of the 2.9 million ton growth is projected in two subregions, 
the Far East (1.2 million) and the Middle East plus Forth Africa (1.0 million). Statistics 
for 1960-75 together with the 1975-90 outlook are presented in Table 7.4. 

The C/IR is projected to decline between 1975 and 1990 despite a nominal 
increase in the 1975-30 period. 

7.4.2 Consumption Factors Evaluated 

The Working Party's evaluation of consumption factors for this region was 
limited to a macro-economic assessment. Factors such as the relative shares of public 
and private investment expenditures were inspected. Increases in industry and govern- 
ment's share of OOP (relative to agriculture) are expected to result in higher relative 
paper consumption. 

7.4.3 Review Panel Impact 

There were few responses from the Review Panel received in time for developing 
the consumption outlook. In general they supported the Working Party's C/IR proposals 
although the possibility of political upheaval was noted as a potential deterrent to 
consumption growth. 

7.4.4 Possible Variability 

The possible variability in the Working Party's C/IR outlook is substantial. 
The two leading regions can both experience cultural shifts by 1990 which would markedly 
affect consumption patterns. In the Middle East, for example, the Working Party itself 
factored down C/IR growth from its original proposal because of the increased regional 
GDP. Feeling that the region's probable capacity to acquire wealth will probably exceed 
its ability to translate that wealth into social and industrial infrastructure, the 
Working Party reduced the C/^R's. By 1990 an additional 1 million tons consumption 
would occur in the Middle East region alone, if that region could grow both at the 
forecast ODP rate of 9 percent and maintain its 1960-75 C/IR growth of 3*6 percent above 
ODP. 

7.5 OTHER PAPER AID PAPERBQAED 
7*5*1 Consumption Outlook 

Other paper and paperboard consumption is forecast to increase from the 1975 
trend figure of 5.2 million tons to 12.4 million tons in 1990. This is an average annual 
increase of 5.9 percent which is lower than the 1960-75 annual growth rate of 8.3 percent. 

The C/IR is forecast to increase slightly from 8.4 in 1975 to 8.5 in 1980 and 
1985 and back to 8.4 in 1990 (see Table 7*5 ) The average annual rate of increase is, 
however, quite small. On average it means that consumption of other paper and paperboard 
in this region will grow slightly faster than growth for real ODP for the period 1975 to 
1990. 

Most of the growth in this region in absolute terms will occur in the Par 
Cast, where consumption is forecast to increase from 2.1 million tons in 1975 to 
4.7 million tons in 1990. The fastest growing subregion is in the Middle East and 
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Worth Africa, where a projected annual growth of 9*8 percent will increase consumption in 
1973 of 825 thousand tons to 3*4 million tons in 1990, over four times the 1975 level. 
Oceania and Africa south of the Sahara subregions will grow at 4*3 percent and 4*1 percent 
respectively, with consumption in Oceania growing from a trend level in 1973 of 1*4 million 
tons to 2*5 million tons in 1990* In the Africa south of the Sahara sub region, 1973 trend 
consumption is estimated at 950 thousand tons and is forecast to grow to 1.7 million tons 
by 1990. 

7*5*2 Consumption Factors Evaluated 

Increase in exported products will contribute to growth in consumption of 
other paper and papexfeoard products in this region. Any change in textile and chemical 
exports will affect domestic production and result in a change in consumption of packaging 
materials. A change in food production relative to GDP and food packaging will also 
contribute to a change in other paper and paperboard consumption* 

7.5*3 Review Panel Impact 

Many of the Review Panel's responses expressed concern about the significance 
of the end-use indicators used by the Working Party. However, in general, they agreed 
with the expected C/IR trend presented. Those that disagreed felt that the Working Party 
too pessimistic and cited an improved standard of living and increasing export trade. 

Ibe Working Party feels that this concern has been captured by the relatively 
i ODP growth which is projected for the 1973-90 period and thus has elected not to 
Lfy the C/IR relationship. 

7*5*4 Possible Variability 



1973-90 growth rate for other paper and paperboard in the Other Eastern 
Lsphere region is likely to lie in a range from 3.5 percent to 8.9 percent per annum. 
Latin America, this unusually wide range is recommended by the Working Party based 
the Review panel's responses concerning changes in the C/IR and it makes no allowance 
variability in the (TOP forecast. 
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EXHIBIT 7.2 
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8*0 CHTTR1LLT PULOTED SCGVGKEES 

8.1 TOTiL CCarSUMPTICII OF PAPER ABB PAPERBQ1RD 

Consumption of paper and paperboard in the centrally planned economies in projected 
roughly to double in the 1975-90 period, rising from 19*0 to 37*3 million tons. The 
4*6 percent average annual increase which this represents is substantially lower than 
the 5.8 percent calculated for the 1960-75 period* The major reason for this 1*2 percent 
decrease is the projected decline in GDP growth but the C/ER relationship also has some 
impact. The statistics for the 1960-75 period together with the 1990 outlook are 
tabulated in Table 8.1 and charted in Exhibit 8.1. 

8.2 BCOVCHZC GROWTH 

8.2.1 Economic Outlook 

Real economic growth in the centrally planned eoonomies is projected to 
decline from the 5.9 percent of the 1960-75 period to 5.0 percent between 1975 and 1990* 
This difference of 0.9 percent is anticipated primarily because most of the countries 
have reached a relatively developed stage and are expected to have a reduced marginal 
productivity of capital resources and labour in the future. 

8.2.2 Review Panel Impact 

The Working Party has modified its view regarding economic growth of the 
centrally planned economies. Its original outlook, obtained from a proprietary study, 
proposed an average growth rate which corresponded to the 5.9 percent of the 196O-75 
period. In response to the view of some Review Panel members that this outlook was too 
optimistic, the Working Party selected a 5 percent growth rate for the CPE's. This 
5 percent was still higher than that proposed by two respondents who suggested that the 
1975-90 average annual growth rate would be in the range of 4*5 percent. 

8.3 HEWSPKEJT 

8.3*1 Consumption Outlook 

lewsprint consumption in the centrally planned eoonomies is projected to 
grow from 2.5 to 4.7 million tons in the 1975-90 period. This 4.3 percent annual growth 
rate compares with a 7.4 percent rate in the 1960-75 period. 

The C/ER for newsprint in the centrally planned economies is expected to 
peak during the 1970-75 period at 2.0 tons per million dollars (TOP. Thereafter a 
gradual decline is anticipated resulting in a 1.8 ton level by 1990 (see Table 8.3). 

8.3.2 Consumption Factors Evaluated 

The Working Party had scant information about end-use consumption factors 
in the centrally planned economies. It thus used historical trends within the CPE's as 
a basis for projecting future newsprint consumption, adding to those trends its knowledge 
about such factors as demographic and basis weight treads* 

8.3*3 Review Panel Impact 

Few Review Panel members responded to the Working Party regarding its outlook 
for newsprint in the centrally planned eocaosd.es, but those who did bracketed the Working 
Party's outlook. The tendency for readership to increase was noted but the counter- 
balancing issue of government priorities on other sectors appeared important as well* 
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8.3.4 Possible Variability 

Ifee Working Party is reluctant to assign a narrow range to the C/IR's for 
centrally planned economies, lewsprint consumption will be determined by the government 
planning agencies* The variability in C/IR'e among Review Panel members differed from 
eaoh other by less than 1 percent per year* 

8.4 PHnmo AID WEITHO PAPER 

8.4.1 Consumption Outlook 

Printing and writing paper consumption ie projected to grow in the next 
fifteen years at an average growth rate of 4*0 percent per annum to nearly 6.9 Billion 
tone* The growth rate of printing and writing paper consumption will be lower than that 
of OOP because of the effect of a (10) C/IR* This will widen the gap between the growth 
rates of ODP and printing and writing paper consumption. 

8.42 Consumption Factors Evaluated 

Because of a severe lack of statistics and other information, consumption 
factors could not be evaluated* Instead the future printing and writing paper consumption 
had to be derived from an extrapolation of the past trend* 

8.4-3 Review Panel Impact 

The Review Panel tended on the one hand toward a reduction of the GEDP growth 
while it y on the other hand, agreed on the average of the C/IR's anticipated by the 
working party* Accordingly ike printing and writing paper consumption was reduced some- 
what to about a medium position oetween the originally anticipated expected and pessimistic 
figures* 

8.4.4 Possible Variability 

It is the nature of a centrally planned economy to set national goals for 
consumption of primary products such as cultural papers* Changes in such goals cannot 
readily be anticipated without access to the national plans* 

8.5 OTHER PAPXR AID PAPHB01RD 
8.5.1 Consumption Outlook 

Consumption of other paper and paperboard in the centrally planned economies 
is projected to double between 1973 and 1990, increasing from 12*6 to 25.7 million tons* 
This represents an annual growth rate of 49 percent, down from the 5*8 percent rate of 
the 196O-75 period* The statistics for 196O-75 are presented together with the 1975-90 
outlook in Table 8*5* 

Since 196? the consumption/income imtio for the centrally planned economies 
has shown a steady decline. This development is forecast to continue through the 
seventies* In the period 198O-90 the C/ER ratio is forecast to stabilise, remaining at 
a rate of 9*8 tons per million dollars of real ODP* 
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8.5*2 Consumption Factors Evaluated 

It has not been possible to apply the same approach to analysing the 
centrally planned economies as used for the market economies of the world, Ihe Working 
Party 1 s knowledge of relevant consumption ffcotors in this region is limited. 

Historically the centrally planned economies seem to have adopted a policy 
of matching consumption growth with growth of industry output. There are reasons to 
believe that this will be the case also for the near future. Thus, the Working Party has 
relied almost exclusively on trend extrapolation and judgement in preparing its outlook, 

8.3.3 Review Panel Impact 

The opinion of the Review Panel regarding the C/IR relationship for other 
paper and paperboard corresponds well with the preliminary outlook prepared by the 
Working Party, 

8.5.4 Possible Variability 

The degree of priority attached to consumption growth of other paper and 
beard, mainly packaging grades, has been low since the end of the sixties. Problems in 
other industry sectors have required additional capital resources originally reserved 
for the paper and board industry. This real location of funds has caused the C/IR to 
decline by close to (2 percent) per annum during the beginning of the seventies. 

Among the centrally planned economies there are some countries with an 
already high consumption level for other paper and board. If the governments in the 
region should adopt a policy to increase consumption to a level already existing in some 
of the countries, this would increase the C/IR by 1,9 percent per annum during the 
eighties. Should such a policy be effected, this would bring the centrally planned 
economies up to a C/IR level of 12.5 t>7 1990 which is fairly close to the West European 
level. The pessimistic alternative which assumed a continuing decline in C/IR could 
bring the consumption income ratio down to an unlikely level of 7*7 by 1990. 

leither of these two extremes seems probable for the whole period 1973-90, 
Since consumption is effectively dictated by the planning process, however, the Working 
Party is reluctant to present a narrower band without knowing the actual plans themselves. 
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EXHIBIT 8.1 



CENTRALLY PLANNED Consumption Outlook For 
ECONOMIES Total Paper & Paperboard 
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EXHIBIT 8.2 



CENTRALLY PLANNED 
ECONOMIES 



Economic Outlook 
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Table 8.1 



CENTRALLY PLANNED ECONOMIES 

Consumption Outlook for Total Paper and Paper-board 
(Thousands of Metric Tons) 



Year 


Total 


GDP 1975 ? 


C/IR** 


1960 


8,124.0 


534.6 


15.2 


Annual % Change 


6.1 


5.4 


0.7 


1965 


10,906.0 


694.3 


15.7 


Annual % Change 


6.2 


6.1 


0.1 


1970 


14,698.0 


931.6 


15.8 


Annual % Change 


5.2 


6.3 


( 1.0) 


1975< e > 


18,954.0 


1266.0 


15.0 


Annual % Change 


4.9 


5.5 


( 0.5) 


1980 


24,103.0 


1654.6 


14.6 


Annual % Change 


4.8 


5.0 


( 0.2) 


1985 


30,440.0 


2111.8 


14.4 


Annual % Change 


4.2 


4.5 


( 0.3) 


1990 


37,303.0 


2631.6 


14.2 



(e) - estimated trend value. 



* Billions of 1973 dollars. 
** 100O metric tons/OOP in billions 
of 1975 dollars. 
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Table 8.2 



CENTRALLY PLANNED ECONOMIES 

Economic Outlook 
(Billions of 1975 Dollars) 



Year 



Total 



1960 
Annual % Change 

1965 
Annual % Change 

1970 
Annual % Change 

1975< e) 



534.6 
5.4 

694.3 
6.1 

931.6 
6.3 

1266.0 



Annual % Change 

1980 
Annual 7. Change 

1985 
Annual % Change 

1990 



5.5 

1654.6 
5.0 

2111.8 
4.5 

2631.6 



(e) - estimated trend 
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CENTRALLY PLANNED ECONOMIES 

Consumption Outlook for Newsprint 
(Thousands of Metric Tons) 



Table 8.3 



Year 


Total 


GDP 1975 $ 


C/IR* 


1960 


856.0 


534.6 


1.6 


Annual % Change 


8.7 


5.4 


3.1 


1965 


1,297.0 


694.3 


1.9 


Annual % Change 


7.6 


6.1 


1.4 


1970 


1,867.0 


931.6 


2.0 


Annual % Change 


6.0 


6.3 


(0.2) 


1975 < e > 


2,503.0 


1266.0 


1.9 


Annual % Change 


4.7 


5.5 


(0.8) 


1980 


3,153.0 


1654.6 


1.9 


Annual 7. Change 


4.2 


5.0 


(0.8) 


1985 


3,875.0 


2111.8 


1.8 


Annual % Change 


4.0 


4.5 


(0.5) 


1990 


4,712.0 


2631.6 


1.8 



(e) - estimated trend value. 



* Billions of 1975 dollars 
** 1000 Btrio tons/OOP in billions 
of 1975 dollars. 
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Table 8.4 



CENTRALLY PLANNED ECONOMIES 

Consumption Outlook for Printing and Writing Paper 
(Thousands of Metric Tons) 



Year 


Total 


GDP 1975 $ 


C/IR ** 


1960 


1,816.0 


534.6 


3.4 


Annual % Change 


5.0 


5.4 


(0.3) 


1965 


2,320.0 


694.3 


3.3 


Annual % Change 


4.1 


6.1 


(1-9) 


1970 


2,833.0 


931.6 


3.0 


Annual % Change 


6.1 


6.3 


(0.2) 


1975< e > 


3,814.0 


1266.0 


3.0 


Annual % Change 


4.6 


5.5 


(0.9) 


1980 


4,776.0 


1654.6 


2.9 


Annual % Change 


4.4 


5.0 


(0.6) 


1985 


5,923.0 


2111.8 


2.8 


Annual % Change 


3.0 


4.5 


(1.5) 


1990 


6,866.0 


2631.6 


2.6 



(e) - estimated trend 



Billion, of 1973 dollars. 
** 1000 mrtric tons/OOP in billion. 
of 1975 dollar*. 
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Table 8.5 



CENTRALLY PLANNED ECONOMIES 

Consumption Outlook for Other Paper and Paper-board 
(Thousands of Metric Tons) 



Year 


Total 


GDP 1975 $ 


C/IR** 


1960 


5,452.0 


534.6 


10.2 


Annual 7. Change 


6.0 


5.4 


0.6 


1965 


7,289.0 


694.3 


10.5 


Annual % Change 


6.5 


6.1 


0.4 


1970 


9,998.0 


931.6 


10.7 


Annual 7. Change 


4.8 


6.3 


( 1.3) 


1975< e > 


12,637.0 


1266.0 


10.0 


Annual % Change 


5.1 


5.5 


( 0.5) 


1980 


16,174.0 


1654.6 


9.8 


Annual 7. Change 


5.0 


5.0 


0.0 


1985 


20,642.0 


2111.8 


9.8 


Annual 7. Change 


4.5 


4.5 


0.0 


1990 


25,725.0 


2631.6 


9.8 



(e) - estimated trend value. 



* Billions of 1975 dollars. 
** 1000 metric tons/HDP in billions 
of 1975 dollars. 
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STEERING COMMITTEE 

Mr Roer S Carlson Crown Zellerbach Corporation San Francisco, California 
Mr* Gabriel G. Forest Confederation Francaise De L f Industrie 
PIT. ueonei u FP ^ p* p irs Cartons Et Celluloses Paris, Franca 
Mr. Edwin A. Lock*, Jr. African Paper Instituta Maw York, Naw York 


WORKING PARTY COMPOSITION AND ASSIGNMENT 


MBMBER and COMPANY 


PRODUCTS 


GEOGRAPHIC AREA 


MAJOR RESPONSIBILITIES 


Mrs. Marjatta Malmlpohla 
The Finnish Papar Mills' Association 
ET Esplanadl 2 
SF-00130 Halsinki 13 Finland 


Newsprint 


Western Europe, 
Centrally Planned 
Economies 


Identify key consumption indicators for 
assigned products and regions. Collect 
related data and prepare display of his- 
torical trends plus possible future 
directions for Attachment 111 of Working 
Party Outline. Evaluate potential impact 
of future directions and prepare alter- 
native usage factor relationships for 
consideration by Review Panel. Analyze 
Review Panel Submissions and prepare 
narrative for assigned products and 
regions . 

Cooperate in Working Party's development 
of alternative economic growth patterns 
for assigned regions. 

Determine historical fiber furnish com- 
ponents (chemical pulp; mechanical and 
semi-chemical pulp; waste and non-wood 
fibers) and prepare alternative future 
outlooks for assigned products and regions. 


Mr. Dawar B. Cooka 
MacMillan Bloadal Limited 
1075 West Georgia Street 
Vancouver, B.C., Canada V6E 3R9 


North America, 
Developing 
Countries 


Mr. Peter Graff 
FeldnUhle Aktiengesellschaf t 
Fritz-Vomfelde-Platz 4 
Dusseldorf-Oberkassel, West Germany 


Printing and 
Writing Paper 


Western Europe, 
Centrally Planned 
Economies 


Mr. Frank Popar 
International Paper 
220 East 42nd Street 
New York, New York 1001? U.S.A. 


North America, 
Developing 
Countries 


Kr. Lara Ekstroem 
Svenska Cellulose Aktiebolaget SCA 
S-861 00 Timra. Sweden 


Other Paper 
and Paparboard 


Western. Europe, 
Centrally Planned 
Economies 


Mr. W. Keith Buechel 
Weyerhaeuser Company 
Tacoma, Washington 98401 U.S.A. 


North America, 
Developing 
Countries 


Mr. Mitsuo Goto 
Japan Paper Association 
Karai-Parupu Kaikan Building 
9-11, 2-Chome, Ginza 
Chuo-ku, Tokyo Japan 


All 


Japan 


Mr. Youssef Fouad 
International Finance Corporation 
1818 H Street, N. W. 
Washington, D.C. 20433 U.S.A. 


All 


Developing 
Countries 


Divide developing countries into logical 
groups for analysis and support Messrs. 
Buechel, Cooke, and Poper in identifying 
approaches to evaluating their consumption 
trends . 


Mr. Stanley L. Pringle 
Food and Agriculture Organization 
of the United Nations 
Via Delle Tertne de Caracal la 
00100 Rome, Italy 


All 


All 


Monitor approaches by product /regional 
specialists regarding identification of 
end-use indicators, alternative usage 
factor paths, and fiber furnish relation- 
ships. Advise Working Party members about 
product /economic relationships already 
identified by FAO and alternative ap- 
proaches to completing their assignments. 
Assist Working Party in developing alter- 
native economic growth patterns. 


Mr. Theodore D. frrey 
Crown Zellerbach Corporation 
One Bush Street 
San Francisco, CA 94119 U.S.A. 


All 


All 


Prepare study outline, methodology, and 
data base for products and regions. Co- 
ordinate development of alternative econo- 
mic outlooks by Working Party. Monitor 
approaches by product /regional specialists 
regarding identification of end-use indica- 
tors, alternative usage factor paths and 
fiber furnish relationships. Coordinate 
development of supporting narrative FO/PAP/ 
DST/7772.1. 
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REVIEW PANEL 



Abdul Hamid Admjee 
Adamjee Paper Mills 
Pakistan 



Alexander Calder, Jr. 
Union Camp Corporation 
USA 



Roberto Adler 
Burgo Cartiere 
Italy 



Jacques Calloud 
Aussedat Rey 
France 



Charles E. Anderson 
ITT Rayonier, Inc. 
USA 



Matts Carlgren 
Mo Och Domsjo AB 
Sweden 



Jean Arnaud 

Les Papeteries de Voiron et des Gorges 

France 



Ian B. Chenoweth 

Canadian Pulp 6 Paper Association 

Canada 



Ernesto Ayala 

Compania Manufacturera de Papeles 

y Cartones S.A. 
Chile 



Yves de Courlon 
Arjomari-Prioux 
France 



I. A. Barclay 

British Columbia Forest Products Ltd. 

Canada 



Jess L. Belser 

Continental Forest Industries 

USA 



Charles R. Dahl 

Crown Zellerbach Corporation 

USA 



Stanislas Darblay 

Les Papeteries de la Chapelle-Darblay 

France 



Michel Besson 

La Cellulose du Pin 

France 



Roshan L. Bhargava 

Bhargava Consulting & Design 

Engineers Private Ltd. 
India 



Dominique Brault 

La Societe des Emballages Moules 

France 



R. T. G. Day 
Sappi Ltd. 
South Africa 



Ramon V. del Rosario 

United Pulp & Paper Company, Inc. 

Philippines 



Jacques Dennery 
La Rochette-Cenpa 
France 
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G. Cansacchi di Amelia 
Cartiere Italiane Riunite 
Italy 



Ernst Halndl 
Haindl GmbH 
West Germany 



Charles D. Dickey, Jr. 
Scott Paper Company 
USA 



Niilo Hakkarainen 
United Paper Mills, Ltd. 
Finland 



Gay Ehrnrooth 

Oy Wilh. Schauman AB 

Finland 



R. W. Henry 

Australian Newsprint Mills, Ltd. 

Australia 



M. El Ebiary 

Rakta Paper Company 

Egypt 



Gunnar Hindi 
Billeruds AB 
Sweden 



John B. Fery 

Boise Cascade Corporation 

USA 



Arild Holland 

Norwegian Pulp & Paper Association 

Norway 



Charles M. Fullgraf 
Procter & Gamble Company 
USA 



B. I. Howe 

MacMillan Bloedel Ltd. 

Canada 



Farouk Gharbi 

Societe National Tunisienne de Cellulose 

Tunisia 



Shuhei Ichimura 
Oji Paper Co., Ltd'. 
Japan 



Gustavo Gomez 

Carton de Colombia S.A. 

Colombia 



Nobuo Inouye 

Nippon Pulp Industry Co., Ltd. 

Japan 



Hans Gorsler 

Papierf abrik Albbruck 

West Germany 



T. Marshall Hahn, Jr. 
Georgia Pacific Corporation 
USA 



Samuel Klabin 

Industrias Klabin de Parana 

de Celulose S.A. 
Brazil 



George J. Kneeland 

St. Regis Paper Company 

USA 
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Jean-Paul Labouret 
La S.A. Beghin-Say 
France 



J. W. Mackenzie 

Premier Paper Mills, Ltd. 

South Africa 



C . C . Landegger 

Prince Albert Pulp Company, Ltd* 

Canada 



A. W. Mackney 

N. Z. Forest Products Limited 

New Zealand 



Nils Landqvist 
Korsnas-Marma AB 
Sweden 



Richard B. Madden 
Potlatch Corporation 
USA 



Robert G. Layton 

Feldmuhle Aktiengesellschaft 

West Germany 



Norbert Lehmann 

Papierwerke Waldhof Aschaf fenburg AB 

West Germany 



Paul Leydier 

Les Papeteries Bmin Leydier 

France 



P. R. Lister 

P. Garnett and Son Ltd. 

England 



Teixeira Lopo 

PORTUCEL 

Portugal 



avid L. Luke, III 
Westvaco Corporation 
USA 



D. W. Lyddon 
Trinity Paper Mills, 
England 



Ltd. 



Louis Matussiere 

Les Papeteries de Modane et de la 

Fabrique de Papier s A. Scherb 
France 



James W. McSwiney 
The Mead Corporation 
USA 



Lars Mikander 
A. Ah 1 strom Oy 
Finland 



R. Mills 

Ngoye Paper Mills 

South Africa 



Jacques Minier 

La Societe Henry Boucher et Cie 

France 



Julio Molleda 

Bnpresa Nacional de Celulosas, S.A. 

Spain 



Karl Erik Qnnesjo 
Holmens Bruk AB 
Sweden 
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Moo-Sung Park 

Chonju Paper Manufacturing 

Company, Ltd. 
Korea 



F. L. Parry 

Thames Board Mills, Ltd. 

England 



Francois Paturle 

Groupement Francais des Fabricants 

de Papiers d ' Impression et d ' Ecriture 
France 



Edmundo Paul 

Celulosa Argentina S.A. 

Argentina 



P. M. Picornell 

Paper Industries Corporation 

of the Philippines 
Philippines 



M. K. Raina 

Ballarpur Industries Ltd. 

India 



Pentti Rautalahti 
Metsaeliiton Teollisuus Oy 
Finland 



J. H. Robertson 

Domtar Pulp Paper Products, 

Canada 



Ltd. 



Alfred Rose 

Association des Fabricants de Pates, 

Papiere et Cartons de Belgigue 
Belgium 



Bo Rydin 

Svenska Cellulosa AB 

Sweden 



Pentti Salmi 
Enso-Gutzeit Oy 
Finland 



Karl-Erhard Scheufelen 
Papierf abrik* Scheufelen 
West Germany 



Pierre Schmidt 

Les Cartonneries de la Rochette-Cenpa 

France 



Lennart Schotte 
Sodra Skogsagama AB 
Sweden 



Gustaf Serlachius 
Serlachius Oy (G.A.) 
Finland 



R. P. F. Shorten 

Bowaters UK Paper Co., Ltd. 

England 



Christian Sibille 

Les Papeteries Rene Sibille 

France 

Andrew C. Sigler 
Champion International 
USA 



Lars Sjunnesson 

Swedish Pulp Paper Association 

Sweden 



C. H. Rosier 

Abitibi Paper Company, Ltd. 

Canada 
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J. Stanford Smith 
International Paper Company 
USA 



W. I. M. Turner, Jr. 
Consolidated-Bathurst, Ltd* 
Canada 



B. D. Somani 

West Coast Paper Mills 

India 



Yoshiaki Ushiye 
Honshu Paper Co. , Ltd. 
Japan 



Erik Sundblad 

Stora Kopparbergs Bergslags AB 

Sweden 



Henry G. Van der Eb 

Container Corporation of America 

USA 



Lars G* Sundblad 
AB Iggesunds Bruk 
Sweden 



John D. Vincent 
Reed Group Ltd. 
England 



Kurt Swan 1 jung 
Kymi Kynmene AB 
Finland 



C. B. Warmington 

Reed Paper and Board UK Ltd. 

England 



Mikko Taehtinen 
Kajaani Oy 
Finland 



George H. Weyerhaeuser 
Weyerhaeuser Company 
USA 



E. ten Duis 

Koninklijke Nederlandse 
Papier fabrieken N.V. 
The Netherlands 



A. H. Zimmerman 

Northwood Pulp and Timber, Ltd. 

Canada 



Andre Thevenin 
La Societe Job 
France 



M. L. Zutshi 

Hindustan Paper Corporation, 

India 



Ltd. 



C. J. Thomson 
Bowaters UK Paer Co., 
England 



Ltd. 



Adalberto Tirado A. 
Fabricas de Papel Loreto 

Pena Pobre, S.A. 
Mexico 
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APPBTCII 3 



OPS 

1. lorth Imarioa 

2. Western Europe 



3* Japan 

4. Latin loarioa 

5. Other B&steni Hemisphere 



COOTTRT QBOUPIHQ 

Subregions 

USi 
Canada 

France 

Germany (Fed* Rep*) 
United Kingdom 
Other EEC 



Hordio countries 
Other Western Europe 



Japan 

Latin America 

Oceania 

Middle East and North Africa 



Africa, eomth of the Sahara 



Far East 



6, Centrally Planned Economies Centrally Planned Economies 



Countries Included 



Belgium-Luxembourg, 

Ireland, Italy, Netherlands, 
and other EBC principalities 
Finland, Vorway, Sweden 
Austria, Greece, Iceland, 
Malta, Portugal, Spain, 
Switzerland, Turkey, and 
Yugoslavia 



All countries of Western 
Hemisphere except Canada 
and USi 

Australia, Hew Zealand and 

the Oceanic islands 

Algeria, Egypt, Libyan Rep., 

Morocco, Tunisia, Iran, Iraq, 

Israel, Jordan, Lebanon, 

Syrian Rep*, Afghanistan, 

Cyprus, Saudi Arabia, 

Te 

and Qprtar 

All countries in Africa 

except Algeria, Egypt, 

Libyan Rep., Morocco and 

Tunisia 

All countries in the Far East 

except Japan, Oceania and the 

centrally planned economies 



Den., Bahrain, Kuwait 



Albania, Bulgaria, Chechoslovakia, 
German, DR, Hungary, Poland, 
Romania, China, USSR, Vietnam, 
Korea Dem., Mongolia 
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Consumption/Income Ratios 



In analyzing changes in consumption trends for a product 
over time, it is useful to consider two components which affect 
those changes. The first component relates to general economic 
growth such as Cross Domestic Product (GDP). Consumption of 
most paper and paperboard products tends to increase as a region's 
level of economic activity increases. The second component is 
independent of general economic growth. It relates to such aspects 
affecting consumption as cost changes, penetration of substitute 
products and new technologies. 

11 Consumption /Income Ratios" provide a useful means for dis- 
playing the impact of this second component. C/IR 1 s define the 
product's consumption per unit of economic activity. The C/IR 
equations are developed using the following simplified approach. 



(1) Consumption GDP * I Consumption 



IConsumpt 
GDP 



This is 
+- the C/I 
Ratio 

.* (2) 7, /\ Consumption 7 /\ GDP 4- %/\ Consumption 

5SP 

The second equation represents an approximation of the incremental 
form of equation 1. It shows that we can add together the percent 
change in GDP (represented by the percent and triangle symbols) and 
the percent change in the C/IR (consumption per unit of GDP) to get 
the percent change in consumption.* 

An example outlining the C/IR concept and its potential appli- 
cability is shown on the following page. 



* To be mathematically precise for calculating percent change in 
growth relationships, one should also include a small cross 
factor. For products and regions with relatively low growth 
factors (less than 107. per year) the practical effect of ignor- 
ing this cross factor is negligible. 
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SUJQUBT 

Recognising that developments in the availability, technology and costs of fuels, 
energy generation and environmental protection had major implications for the world* s pulp 
and paper industry, the FAO Advisory Committee on Pulp and Paper commissioned an 
International Working Party of industrial representatives to prepare a background paper on 
energy and environment. This paper was to be presented to the 1977 Expert Consultation 
on World Pulp and Paper Demand, Supply and Trade 

The impact of sharply rising oil prices in 1973/74 and accompanying increases in 
other energy costs are examined* Bie dependence of the pulp and paper industry on fossil 
fuels and purchased electricity, with the possibility of shortages cr allocations, leads 
to a review of energy conservation practices that have been and can be employed* The 
potential for greater employment of pulping residues, bark and wood as fossil fuel 
replacement is emphasised* Targets for efficient energy use are developed that may be 
used as guidelines in the formulation of energy conservation programmes* 

Changing attitudes of industry management and governments as a result of the 'energy 
crisis 1 are briefly summarised and some indication of future actions is given* The economic 
viability of such energy programmes is brought clearly into focus and identified as the 
primary fact to be considered* 

The energy component of environmental protection measures is considered as a specific 
item* 

The base for environmental protection work is the laws and regulations* Current 
examples of discharge limits for some countries are given for various production types. 
The actual discharges depend on type of process, mill age, environmental measures applied, 
raw materials used, etc* The effect of these variables are demonstrated and values 
measured at mills reported; presently available technology for environmental control is 
reviewed* 

The capital demand and operating cost for various types of mills for environmental 
protection are summarised, in attempt is made to quantify the impact on the idustry of 
the capital outlay for the environmental measures* The close coupling between discharge 
regulations and costs is demonstrated. 

Possible future environmental requirements on the industry are discussed and also 
the implications in terms of capital demands and operating costs* The need for research 
and development work both in environmental effects and abatement technology are reviewed* 
Some research needs for energy conservation are also identified* Institutional and/or 
government structures are seen as areas in which changes might foster more effective 
implementation of some of the suggestions made* 

The conclusions identify a number of areas which deserve attention of company leaders 
and authorities* In short it is born outs 

that the rapidly rising cost of energy and environment will be major subjects 
of concern to management; 

that the cost for energy in constant prices is likely to rise by at least 50 
percent until the year 1990. With an assumed average rate of inflation of 7 
percent per annum, the cost of energy that year would be about 300 percent 
higher than in 1977 I 
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that the energy consumption for environment protection increases rapidly with 
rising environmental ambitions and this creates a conflict between environment 
objectives and energy conservation goals; 

that the attention of the public must be directed to the need for society to 
reach an optimum balance in overall environmental protection. This implies that 
a decrease in pollution resulting from severe restrictions on the emissions from 
the pulp and paper industry must b*' weighed against the effects of the investments 
and operating costs on other sectors of society. Thus, an optimal disposition of 
resources must be struck to take into account environmental benefits, employment 
and other social benefits. 1 strategy is proposed for consideration! 

- that close contacts be established and maintained between industry and 
authorities on all matters of energy environment; 

- that governments of countries with a comparable structure of the industry 
cooperate by exchanging information and experience concerning legal and 
administrative activities in environment matters in order to harmonise their 
policy; 

- that governments be stimulated to allow credit and loans with no or reduced 
interest rates in order to facilitate obligatory antipollution investment 
which are known to be non-profitable; 

- that research and development work on energy questions be given the necessary 
funding since the return on money invested is likely to be high; 

that gdvernments be stimulated to support financially pilot plant and 
demostration projects for energy conservation end environmental control; 

- that means be found to promote the transfer of technology , BAD and practical 
solutions for energy saving and environment protection on a worldwide basis; 

- that students and engineers on all levels get a thorough education and 
vocational training in energy subjects and that energy awareness be a 
continuing facet of management. 

The report has not spelt out in any detail the long-term effect on industry structure 
and employment of a rise in energy costs end environment demands. It was considered that 
there are not enough data to assess the impact they my have on integration, concentration 
and location of pulp and paper manufacture. 

the potential of wood as fuel - be it logging residues, unused standing volumes or 
newly created short rotation forests - has not been covered for lack of comparable data 
but deserves further attention. 

It was also felt that the impact on the national economy of rising energy costs is 
such that government subsidies, loans or other means be available for such energy*saving 
or fossil fuel replacing projects which are in the national interest but economically 
unjustified bgr company standards of minimum return on productive investment. 
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The objective of the present study is to submit to the Erpert Consultation on World 
Pulp and Pfcper Demand f Supply and Trade, to be held in Tunis in September 1977t a survey 
of the implications for the future of the world 1 * pulp and paper industry of the 
development and changes in availability , technology, and especially in oosts f of fue! 9 
energy generation and of environment protection investments* 

Uhen drawing up, in 1976, the guidelines for the Consultation, the FAO Advisory 
Committee on Pulp and Paper felt that the substantial rise in energy costs over the past 
years had created a new level of balance between energy and other input factors, which 
was likely to remain and to set new frames for the interplay of the production factors of 
each company. The rise in the relative cost of energy is bound to have impacts on the 
profitability of investments in energy-saving and to stress the energy aspects of current 
development work on new or modified processes on technology and research* Moreover, it 
would have a bearing on the kinds of paper and board to be produced or to plan for* Also, 
the implications of higher costs for purchased primary energy would inevitably work 
themselves out on the relationship between external energy and the use made of mills' 
potentially available resources of internal energy* 

Hie increased value of mill residues as sources of energy should provide incentives 
to companies to take further steps towards an improved environmental situation, but to 
what extent would they be economically justified? On the other hand, how would the trend 
towards increasing stringency of government bodies when enforcing the pollution control 
regulations be influenced by the fact that improvements of working conditions and external 
environment presuppose an input of energy which rises the more we approach the ideal 
solution of a closed process system* When and where will we strike the optimum balance 
between advanced pollution control and increased use of internal energy in pulp and paper 
manufacturing on the one hand, and the strains on the resources of society in the form of 
capital laid idle, possible unemployment, the need for structural reorganisation and 
heavy investments in new equipment and energy producing facilities to reduoe dependence 
act imsort* on the other? 

In the analysis of energy consumption and energy conservation measures, the report is 
confined to the pulping and paper processes* Thus the energy consumed in transportation of 
raw materials and end products for process chemicals, etc., is not covered. Both internal 
and external pollution control measures are examined* 

Ihe pollution control and energy conservation measures treated in the paper should 
be regarded as examples* For each given set of environmental regulations and energy costs 
the technology providing the lowest total cost should be sought* Thus the possible 
measures taken may differ greatly between countries; it is recognised that conditions may 
vary also between mills in the same country* The technology discussed in the paper often 
represents the maximum that can be achieved today. For many applications, the economic 
optimum or a satisfactory level of environmental protection may be achieved using less far 
reaching measures* 
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flo provide guidelines for judgements on these and other relationships in the present 
set-up of factors, a Working Party on Energy and Environment was formed, composed of 
selected representatives of industry from various corners of the world* It was lead lay 
Mr* Erik Sundblad, Managing Director of Storm Kopparbergs Bergilags AB of Sweden with 
Mr* G* Wohlfahrt, Swedish Pulp and Paper Association, aa project leader* The following 
members of the Working Party pure generously of their time and knowledge, by providing 
basic documentation and comments s 

Mr* R* Calkins, American Paper Institute, New York, U.S.A. 

Mr* J* Charbonnieras, Aussedat Rey, Saillat, France 

Mr* J.P. Delaroohe, 3ooi<t< Beghin, Corbehem, France 

Mr. M* Goto, Japan Paper Association, fbkyo, Japan 

Mr* T* Ibuad, National Paper Co*, Alexandria, Vgypt 

Mr* 0* Bans, Verbend Deutscher Papierfabriken, Bonn, Fed* Rep* of Germany 

Mr* D. Paavila, Canadian Pulp and Paper Association, Montreal, Canada 

Dr. 8* PringLe, FAD, Rome, Italy 

Mr* R* del Rosario, United Pulp and Paper Co., Makati, Philippines 

Mr* R* 31 inn, American Paper Institute, Mew York, U.S.A. 

In the collection of data and in the preparation of the report, IVL Consulting Ltd 
of Stockholm has made an important contribution, based on its extensive knowledge of facts 
and trends* The text of the draft report was reviewed by qualified people from the industry 
in Finland, Morway and Sweden, as well as by the Working Parky and the Pulp and Paper 
Branch of FAO's Forestry Department, from all of idiom most valuable suggestions were 
received* 
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Paper and board is today a neceaeary part of our culture aa a carrier of knowledge, 
information, geods, eto. Hie basis for paper production ia mainly the renewable reaource 
of natural fibres from trees* In paper making, however, we use foaail fuels and other 
energy sources to obtain a tea* and electric energy for the process. 

inother adrerae effeot of our uae of paper ia the air and water pollutanta discharged 
from pulp and paper mills* Finally the capital requirements for new pulp and paper mills 
ia Tery substantial* 

The importance of the energy demand of the pulp and paper industry in relation to 
that of other industrial activities ia illustrated in Table 1.1 for some countries (1 9 2). 
Hie figures given for "pulp and paper" represent its gross demand for energy. Fart of 
it is gwerated inside the mill by burning spent liquors y bark, etc* For countries with a 
high proportion of chemical pulp mills the internally generated energy can reach high 
values (e.g. Sweden 5?f> (1973) and the US 495& (1976) of gross demand for fuel and electric 
power). 

Table 1.1 * The energy consumption in Finland, Japan, Sweden 

and the USA, 1973 (in TUh) 





Finland 


Japan 


Sweden 


USA 


Ibtal consumption 


240 


3 900 


445 


21 000 


All industry 


90 





160 


6 140 


Pulp and paper 


56 


95 


64 


560 



The national impact of the energy demand of the industry in traditional pulp and 
paper making countries ranges from slight to substantial* In the countries quoted pulp 
and paper production represents 10 percent (USA) up to 60 percent (Finland) of the energy 
consumption of all industry* For a nation developing its industrial capacity, however, 
the high energy demand of the pulp and paper industry is a serious problem of priority* 

1*2 ftivironmental impact of the pulp and paper industry 

The palp and paper industry affects the environment bys 

emitting air pollutants | 

emitting water pollutants} 

emitting noise* 

It also generates a certain amount of solid waste* 
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In palp and paper manufacture the main portion of the air and water pollution comes 
from the production of chemical sulphite and sulphate pulps. The pollution load from 
mechanical pulping and paper manufacture is generally lower* 

In countries/regions with a large production of pulp and paper the industry is a 
dominant contributor to the air and water pollution. In fable 1.2 the pollution load by 
this industry is compared to that by other sources in Sweden. The amount of biodegradable 
material emitted (measured as BQD^) corresponds to 8? percent of the total amount that enters 
Swedish water courses (3)* 

liable 1.2 i Sources of air and water pollution in Sweden 1972 



Source Air pollution Mater pollution ' 

Communities 285 000 43 000 

Pulp and paper industry 240 000 425 000 

Other industries 250 000 22 000 

Total 775 000 490 000 

1) Measured in metric tons of sulphur dioxide emitted 

2) Measured as the Biochemical Oxygen Demand (BOD^) of the effluent 
(in metric tons Op). 

Approximately 30 percent of the discharge of sulphur dioxide in Sweden originates 
from the pulp and paper industry. It should be noted that apart from the sulphur dioxide , 
sulphate mills also emit hydrogen sulphide and other smelling sulphur compounds. This 
latter emission 9 however , is less than 10 percent of the total amount of sulphur compounds 
emitted (calctdated as sulphur) from the pulp and paper industry. 

In most cases the investment and operating costs for environmental protection are 
fixed by political decisions. Only seldom can the costs for protection be optimised against 
a value for the recipient (fish production, water supply , recreational use etc.) or costs 
for possible damage. The costs for environmental protection are also exceptional in the 
sense that (in most cases) the mills have to invest to comply with regulations or to close 
dona. 

The decisions on environmental protection regulations are usually taken on a national 
level. Ibr individual mills or companies the investments for environmental protection 
utilise capital that could have been used e.g. for increasing the production capacity. The 
cost figures usually quoted for environmental protection are as a rule based on low annuity 
values and can thus be expected seriously to underestimate the overall economic effect. 
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1*3 BOOM of the present study 

Ihergy and environmental protection both represent considerable costs for the pulp 
and paper industry which are becoming more substantial every day* In this study an 
assessment is made of present requirements for different types of energy for the production 
of a number of important grades of pulp and paper* 

Data regarding today 1 * environmental regulations in different countries, as veil as 
the known developments , have been collected* Current discharges from pulp and paper mills 
in different countries are also presented* Established processes to reduce discarges by 
internal changes or external treatment of the effluent are reviewed* 

The importance, in absolute as well as in relative terms , of the pulp and paper industry 
as a consumer of energy means that the way it goes will have a considerable impact on the 
energy balance in many countries* Reductions in the specific input per ton may add up to 
considerable savings; on the other hand, market prospects or the raw material situation 
might favour a change towards high yield pulps that reduces the supply of internal fuels and 
considerably raises the demand for electric power* Therefore no government - and certainly 
not in developing countries with pulp mills coming up - can overlook the trend in techniques 
with regard to the raw material used and the ensuing energy demand* 

Furthermore 9 the relative importance of energy and environmental costs in the total 
manufacturing coats are considered* The foreseeable need for research and development to 
improve and to find more economical techniques for environmental protection, as well as to 
find ways to energy-minimised process technology, have also been summarised* 
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2. 



21 



ft er0 rices* availbili an unl v 



In the 1960*0 oil became the dominant source of energy for many countries. The almost 
"unlimited" access to a relatively cheap energy source most be considered as one of the 
main factors behind the economic expansion at that time. Oil prices increased rapidly in 
1973/74 (Figure 2.1) and came close to 100 $/ton in 1975 (20). 

It is important, however, to point out that the price for crude oil (in constant 
prices) had decreased from the late 1940's to that day. Ibrm now on, however, we may 
anticipate a steady rise in oil prices and at least a 30 percent increase up to 1990 (20). 
issumlng an inflationary development rate of 7 percent per annum, the oil price in 1990 
would be about 300 percent higher t&an in 1977. 



Crude oil price 
US $/T 



150 



100- 



50- 



1950 



90 Year 



?iur 2.1 i 



Bi put and expected price for erode oil (Arabian 
Light) in constant 1976 dollar*. 
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fhe world i* facing a very serious energy supply situation which now (1976/77) ia 
partly hidden bjr the praaant stagnating world eoonomic situation. The oil supply will - at 
praatnt usage - be finished in the early 2 000 's and should in principle be reserved for 
special products and uaes. 

In many countries the nuclear energy programmes have been seriously delayed due to 
environmental and safety concerns. Coal is an alternative but requires higher investments 
than oil tor transport y handling, boilers y environmental protection equipment, etc. The 
coal mining moat also be mechanised and rationalised to reduce the costs. 

in estimated development for the production costs in Sweden for electric power at 
tha generation unit is given in Figure 2.2 (20). The price level is given in constant 
1976 TE dollars. 



Production Cost 
US $/MWh 



30- 



20- 



10- 



Nuclear 




1970 



75 



80 



85 



90 Year 



2.2 t Calculated production oorts in Swadtn for .l.ctric 
&*rgr (capacity factor 0.7) at the gneration unit 
(in ooartant 1976 t). 
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The costs (in constant prices) for electric power will increase Iqr approximately 90 
percent to 1990* Power generated from oil will be about 30 percent more expensive than 
from nuclear fuel* Toward* the end of the period the ooeta for oil generated power are 
expected to rise sharply* Dae to environmental protection measures, the production ooete 
fbr coal power will be approximately the tame as tor oil at that time* 

Among the primary energy sources oi! 9 coal, 0*a and nuclear fuel, oil will continue 
to dominate for some time (and thus be determining for the energy price)* Development work 
is needed both in mining, transportation! handling and burning techniques to improve the 
position of coal. It is probable that the total cost of using coal msy be significantly 
higher than for alternative fossil fuel, due to high capital costs for conversion (of boilers, 
etc.)* & environmental (and health) risks with a widespread use of coal most be considered 
and rather higjh costs for environmental protection, including ash and sludge deposition, can 
be expected* 

Wood, a traditional fuel, now largely replaced by fossil fuels in all industrialised 
areas, has the advantage of being a renewable resource* It has marked disadvantages - 
bulkiness of handling and low caloric possibilities related to its moisture content, low 
thermal efficiency and more costly burning systems* Usually, in the industrialised 
GOTO tries, its high value as a basic raw material makes it completely uneconomical as a 
fuel* Hie tops of trees and other wood residues left on the ground can be economically 
collected only in exceptional cases, e*g* whole tree harvesting* However, in many areas 
of the world, particularly in mixed tropical forests, appreciable quantities of wood, not 
suitable for pulping or other processing, can be harvested jointly with those being 
utilised for processing. Here, the possibilities of wood as a major energy source for the 
industry are promising to further investigations as the costs of fossil fuels continue to 
rise* 

2*2 The rise of energy consciousness and energy policies 

The sudden rise in the price of fuel oil took the paper industry by surprise even 
thougi some companies had begun to see the signs of stormy weather* After the shortage 
in the winter of 1973-74, pulp and paper makers were facing a situation of more than 
trebled prices fbr fuel oil, outside North America the major external source for steam 
and power generation in pulp and paper manufacture* The concern felt in industry as well 
as in government quarters brought the question of energy supply to the fore and sparked 
off a number of actions or plans now about to materialise* 

In the industry the price increases and the uncertainty about the future energy 
supply have given rise to numerous activities which may be summarised as follows! 

- The rise in the return on investments in energy-saving measures immediately 
started off projects demanding moderate amounts of money but which had not previously been 
considered, because the return on capital would not match the internal interest claimed in 
industry and offered by alternative investments in production facilities* 

Ihergy consciousness has developed and given rise to rethinking and administrative 
measures with regard to staffing and recruiting* The improved return on investment in 
energy saving and generation required that a dossier of projects be available or prepared* 
This y in turn, presupposed detailed knowledge of the flow of energy in the mill* It was 
often realised that companies lacked competent staff on energy matters and that new systems 
of energy flow measurement and data processing had to be installed to improve the general 
background knowledge* The technical institutes have been encouraged to enlarge and adapt 
their instruction to industrial needs* Professional training is organised for engineers 
in industry* The more foresighted companies take measures to make students at institutes 
and other schools realise that the pulp and paper industry offers ample opportunities for 
a career as an energy specialist* 
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- Monitoring of atatiatioa on a nationwide base and oaae studies of specific power 
and steam consumption have bean initiated by the trade associations or other bodies to 
enhance knowledge and to produce data for inter-mi 1 comparison. In some countries the 
paper industry ia committed, through its trade association, to energy conservation programmea* 
Morking parties are documenting the energy efficiency of specific equipment or mill 
departments and making suggestions aa to how to ran the mills with a lower energy input per 
ton of product* tte scope of these study programmea are not generally known but work under 
way includes the technical and economic possibilities of increasing, amongst other things, 
the generation of back pressure power, power saving by speed regulation of pumps and fans 
(instead of regulating by throttle), increased dry content of pulp and paper by more 
efficient pressing before drying the web, improved techniques for bark and wood waste 
burning, bark drying by flue gaaea, improved control of secondary heat systems, etc. 

Research on energy use has bean greatly stimulated by the demand from industry 
for new aolutions and alternative techniques* In many countries the pulp and paper industry 
has sponsored its own research programmes and suggested projects for research institutions 
to incorporate in their work programmes sometimes on a commission basis. 

Governments have reacted along different lines, some of which are oommom to most 
government energy policy programmes s 

- Overall studies of available energy resources, including statistics and forecasts 
en the total and specific consumption of fuel and power in industry; thorough investigations 
of the energy situation in various sectors of aooiety have been carried out aa a prelude 

to the formulation of an energy policy. 

- Financial and other support to research institutions for programmea on energy 
conservation and generation, for the development of new energy sources to reduce dependence 
on imports, for pilot plant programmes and also for basic research* 

A 'carrot and stick 1 policy, where the carrot ia the main instrument with the 
possibility ultimately of imposing regulations in caae certain consumption levels are not 
reached within a given time limit* Playing on the long term interest of companies to 
hold back the costs of energy, governments have resorted to a policy of aubatantial contri- 
butions to foster increased investments, the objective is to stimulate such projects which 
are in the national interest and unlikely otherwise to give the return on investment that 
oempaniea demand* 

2*3 technical 



In the pulp and paper industry, energy ia used in the form of steam and electricity 
and - in the oaae of chemical pulp mills - as fuel for lime reburning. Steam or hot water 
give the desired process temperatures and at earn ia also used to dry the product* Electric 
energy ia mainly consumed in electric motors to drive refiners, pumps, fans, hydraulic 
systems etc* 

Steam ia generated at the milla by burning fossil fuels, spent liquors, wood residues, 
bark and also malodorous gases* Die high pressure steam can be used to produce electric 
energy in back pressure turbinea* Spent liquors from chemical pulping have a higt heating 
value and are widely used aa a replacement for other fuels for power and steam generation 
in countries where the relative prices for electric power and foaail fuel are such aa to 
remder it economical} in countries where this ia true, chemical pulp milla reach a high 
degree of eelf-euffioiency with regard to fuel consumption and also to the ahare of electric 
power generated from internal sources. 
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The How of energy, its transformation and the interrelation between energy generation 
and the recovery of chemicals in a chemical pulp mill in show in Figure 23 



Pure hosed Metric 




Make up 
chemicals 

External fuels 



Figure 2.3 * A schematic flow diagram of energy and chemicals in a 
chemical palp mill* 



After evaporation the spent liquor from the digesters is pumped to the recovery 
boiler where the dissolved wood substance contained in the spent liquor is burnt together 
with the chemicals. The latter are recovered and recycled to the process. The high 
pressure steam generated in the recovery boiler passes a back pressure turbine for 
generation of electric power. The steam leaves the turbine at low pressure and is used 
as a heat medium for cooking, bleaching and drying purposes in pulp and paper making. 

In * mechanical pulp plant there is no spent liquor to burn; the pulp yield from the 
wood is close to 100 percent am compared to rougfely 50 percent in a sulphate pulp mill* On 
the other hand, the power consumption in the chip refining is very high! a*t of the input 
power is transformed into low pressure steam or hot water of little eoanomio value. In a 
recent development of therms-mechanical chip refining, however, part of the steam is 
recovered. It can then be used to preheat the chips, dry the paper or possibly rm be 
used in a turbine) in this oase only a minor part of the steam oomes from fossil fuel fired 
boilers, inother application of the recovered steam would be for drying the paper in an 
integrated mill* 
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Che paper and board mill process is always a net consumer of steam and electric 
power | baring no internal sources for heat and power generation. However, paper and board 
ills integrated with a chemical palp mill normally cover part - and often a substantial 
share - Of their heat demand from available surplus of steam generated in the recovery and 
bark boilers* 
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Figure 2.4 * 



Average energy consumption of heat and electric 
power in Swedish non-integrated pulp mills, 1973. 



Figure 2.4 shows the average energy consumption in 1973 in Swedish non-integrated 
pulp mills (4)* The left column for each pulp quality gives the heat demand (in 
measured along the left vertical axis, whereas the power consumption (in KHh/tox)) 
given in the other oolusn and on the right axis. The total demand for steam ranges from 
close to 20 GJ/tOyO for bleached sulphate pulp to 13 for unbleached sulphite (figures 
include fuel for lime kilns)* In the case of unbleached sulphate pulp about 20 percent 
of the total heat energy requirement is generated from external fuel in the form of oil, 
most of which is used for lime returning. At the other extreme , the amount of purchased 
fuel for steam generation in unbleached sulphite pulp mills was close to 60 percent of 
their average total fuel consumption. 

Kith regard to electric energy consumption, the corresponding figures were 640 and 
960 ksh/tox) respectively. The amount ef electric energy purchased was about 400 kNh per ton 
of pulp for all chemical pulp grades 9 the balance being made up by back pressure power. 
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It should be stressed that figures given are averages tor market pulp mill* in 1973- 
la the bleached sulphate palp sector, where mills are generally the >st capitalized and 
rationalised, the mills with the beat performance consumed 16. 5 QJ/ton* 

Average values for steam and electric power consumption in Swedish paper and board 
mills in 1973 are presented in Figure 2.5 (4)* 

Ibr integrated plants the total energy demand in both pulping and paper making are 
given. Ibr kraftliner, as well as for other integrated operations based on sulphate pulp, 
a major part of the steam consumed in the paper mill is excess steam from burning spent 
liquor, bark and weed waste* It should be pointed out that for the integrated newsprint 
operations more than 75 percent of the electric energy demand originated in the grinding 
or refining process; the amount of back pressure generation possible in a newsprint plant 
being limited, most electric power has to be purchased. 
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The pacific demand for heat and electric energy in different type* of mills in 
Sweden with the beat performance in 1973 ia shown in Table 2.1 (4)* It gives an indication 
of what energy savings can be achieved with the efficient use of existing technology. To 
implement this technology in plants built when energy costs were low will impose yet 
another competing demand on limited capital resources* It is unlikely that all existing 
mills will achieve low levels of energy use. 



Table 2.1 t Lowest values for heat and electric energy recorded for different 
types of production in Swedish mills in 1973 



Production 


Heat 
energy 
OJ/tcx) 


Electric 
energy 
kHh/tjo 


Unbleached sulphate pulp f non-integrated 


15*4 


465 


Bleached sulphate pulp, non-integrated 


16.5 


600 


Dry mechanical pulp 


3.0 


1680 


Kraftliner 


8.6 


580 


Hewsprint, integrated with mechanical and 
sulphite pulp 


6.3 


1550 


Fine paper y non-integrated 


8.6 


580 


Tissue paper, non-integrated 


9-5 


1100 



The reductions in heat energy requirement as compared to the average values given in 
Figures 2.4 and 2.5 are between 5 ad 15 percent. For electric energy the reductions are 
somewhat larger and within the range 5 to 30 percent. 

On the other hand, a number of plants consumed up to 50 percent more than the average 
mill. It should also be recalled that the figures refer to a pre-crisis year} it is 
generally acknowledged that the specific energy consumption today, presupposing comparable 
operating ratios, would be lower with regard both to total energy consumption and, notably, 
to the percentage of energy purchased externally. There are exceptions, however, and in 
Germany, for example, the pricing policy of the utilities favours the use of external power 
instead of internally generated power. 

In practice, there is no big difference in energy consumption between sulphate and 
sulphite mills with comparable equipment. A bleaching plant, of course, adds considerably 
to both steam and electric energy demand. Differences between mills to a large extent 
reflect variations in the degree of system closure, waste liquor recovery, evaporation 
efficiency, secondary heat utilisation, dimensioning and number of motors, pumps, fans etc. 

The use of waste paper as a raw material for paper and board production is often 
implied to mean considerable savings in energy, notably in electric power. This is true 
only to the extent that the fibre reused is composed mainly of mechanical pulp. In such 
cases the saving represents the difference between the power input in the grinding or 
refining of roundwood (1600 - 2000 kWh/ton) and the power used for repulping the waste 
paper (newspaper end magasines), for the de-inking process and for the treatment of the 
ink from an environmental point of view; the power input for these operations may add up 
to 400 - 450 Mb/ton of recycled material. In the case of waste composed mainly of chemical 
pulp, and this holds for most waste paper collected, there is no net gain in energy since 
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It should be stressed that figures given are averages * OMTkat pulp mill* in 1973. 
In the bleached sulphate palp sector, where Bill* are generally the most oapitalised and 
rationalised, the mills with tha best parformanoa consumed 16.5 OJ/tQn. 



wer oonaunption in Swedish papar and board 



Average values for steam and alaotrio 
ilia in 1973 are presented in Figure 2.5 

Ibr integrated plants the total energy demand in both pulping and paper making are 
given* Ibr kraftliner, as well aa for other integrated operations baaed on sulphate pulp, 
a major part af tha steam consumed in the paper mill is excess steam from burning spent 
liquor, bark and wood waste. It should be pointed out that for the integrated newsprint 
operations more than 75 percent of the electric energy demand originated in the grinding 
or refining process; the amount of back pressure generation possible in a newsprint plant 
being limited, most electric power has to be purchased. 
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Arerage energy consumption of heat and electric power 
in Swedish integrated and non-integrated paper mills 
1973- (Hotel the newsprint mill ia integrated with 
both sulphite and mechanical pulp). 
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tte specific demand for heat and electric energy in different type* of mills in 
Sweden with the beet performance in 1973 is shown in Viable 2*1 (4). It gives an indication 
of what energy earing* can be achieved with the efficient use of existing technology* Vo 
implement this technology in plants built when energy costs were low will impose yet 
another competing demand on limited capital resources. It is unlikely that all existing 
mills will achieve low levels of energy use. 



Table 2*1 s Lowest values for heat and electric energy recorded for different 
types of production in Swedish mills in 1973 



Production 


Heat 
energy 

aj/*90 


Electric 
energy 
WJh/too 


Unbleached sulphate palp, non-integrated 


15.4 


465 


Bleached sulphate pulp, non-integrated 


16.5 


600 


Dry neohanioal pulp 


3.0 


1680 


Iraftliner 


8.6 


580 


Newsprint, integrated with mechanical and 
sulphite pulp 


6.3 


1550 


Fine paper, non-integrated 


8.6 


580 


Tissue paper, non-integrated 


9-5 


1100 



reductions in heat energy requirement as compared to the average values given in 
Figures 2*4 and 2*5 are between 5 vnd 15 percent* For electric energy the reductions are 
somewhat larger and within the range 5 to 30 percent* 

On the other hand* a number of plants consumed up to 50 percent more than the average 
mill* It should also be recalled that the figures refer to a pro-crisis year} it is 
generally acknowledged that the specific energy consumption today, presupposing comparable 
operating ratios , would be lower with regard both to total energy consumption and, notably, 
to the percentage of energy purchased externally* There are exceptions, however, and in 
Germany, for example, the pricing policy of the utilities favours the use of external power 
instead of internally generated power* 

In practice, there is no big difference in energy consumption between sulphate and 
sulphite mills with comparable equipment. 1 bleaching plant, of course, adds considerably 
to both steam and electric energy demand* Differences between mills to a large extent 
reflect variations in the degree of system closure, waste liquor recovery, evaporation 
efficiency, secondary heat utilisation, dimensioning and number of motors, pumps, fans etc* 

fhe use of waste paper as a raw material for paper and board production is often 
implied to mean considerable savings in energy, notably in electric power. This is true 
only to the extent that the fibre reused is composed mainly of mechanical pulp* In such 
oases the saving represents the difference between the power input in the grinding or 
refining of rotmdwood (1600 - 2000 kbfh/ton) and the power used for repulping the waste 
paper (newspaper and magasinee), for the de-inking process and for the treatment of the 
ink from an environmental point of view; the power input for these operations may add up 
to 400 - 450 kill/ton of recycled material* In the case of waste composed mainly of chemical 
pulp, and this holds for most waste paper collected, there is no net gain in energy since 
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one importance. 

In the paper or board making operation the energy demand will not differ materially 
according to ^percentage of recycled fibre in the pulp fuxnieh; the mount of .team and 
SSrfbr drying and driving the machine will be approximately the same for a paper made 
principally from recycled fibre ae Ibr one of 100 percent virgin pulp. 



Comparable data on the average heat sad electric energy " Ma vUn f *r - 
and paper grades in different countries are scarce. According to available information 
SerTare nTsignificant differences in energy consumption for paper mill operations(5,6). 
Shis may be due to the fact that most paper making systems are commensurable both from a 
technical end an energy point of view. 

For pulp mills the situation seems to be largely different in so far that there are 
known to be great variations between the energy input in mills of comparable type and 
ise in different countries (7,8). Differences between the national averages may be 
explained to the relative cost differentials between energy and capital as well as by 
climatic conditions, but it msy be conjectured also that part of the explanation lies in 
the varying degree Ijy which mills are competing on the world markets for bulk commodities 
like pulp, liner end newsprint. The relative dependence on imports for fossil fuel supply 
end institutional factors i.e. the attention paid at technical institutes to the energy 
input factor may also make up for the varying degree to which use has been made of internal 
fuels in, for example 9 Scandinavian as compared to Berth American mills. Pulp technology 
being increasingly universal, the advent of high energy prices will bring forth an equalise 
tion of specific input figures between new mills and investments into energy saving devices 
in older plants. The "energy content" of the make-up end process chemicals may be conside- 
rable. An exmaple is given for bleaching chemicals in Annex 1. 

2.4 Future trends 

A simplified energy balance for a bleached sulphate pulp mill is shown in Figure 2.6. 
The values represent levels which are believed to be achievable when building a new mill 
using presently known technology end within the economic conditions of today. The steam energy 
available for the process is in the order of 15 GJ/tcx) <* ** electric energy 600 - 700 ^'-^ 
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Figure 2.6 



A simplified energy balance for a modem bleached sulphate pulp mill 
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It should be possible to limit the demand for process steam in a new mill for bleached 
sulphate palp to 1O-12 OJ/t^Q. The lower limit for electric energy input would be about 
600-650 kWh/t^o (9)* 



Likewise a large kraftliner mill could be conceived in which the process steam input 
per ton would be only 70 percent of that of the mill in Figure 2*3 and the electric power 
consumption in the range of 730 kNh, of which about 73 percent is back pressure power* let, 
some 40 litres of fuel oil would be needed for lime returning. In the case of a 900 t/d 
newsprint mill, based exclusively on theme-mechanical pulp or with an admixture of chemical 
pulp, it is realistic to assess the fuel input at 4 QJ/ton of paper with heat recovery and 
a total power demand at roughly 2000 kWh/ttjo for the pulping operation* 

fh conclusion is that for market chemical pulp mills using unbarked wood, the demand 
for steam energy oan be brought down to the amount available from internal sources with 
the exception of fuel for lime re burning. fliis may even be true for existing mills (by 
system closure, etc*), but the economic viability of this is uncertain* It seems more 
doubtful, however, if the same can be achieved for electric energy* It is a generally 
recognisable trend that the specific consumption of power increases and that savings 
opportunities are few and difficult to realise as compared to the numerous possibilities 
to save fuel. There are various explanations - one is structural by character in so far 
as we have a tendency towards more power consuming high yield pulps (to which we will revert 
in section 4*3)t others are functions of the introduction of labour saving equipment and 
other rationalisation measures designed to ease the strain on workers, improved lighting and 
ventilation etc* and improved environment protection control* 

The obvious remedy is to increase back pressure power generation to the greatest 
extent possible* It is a common feature of the pulp industry that actual power generation 
falls far short of the technical potential, the main reasons being that the cost of purchased 
power is competitive with internally generated power because industry normally claims a 
shorter pay-off time, small turbines are more expensive per kWh, that the operating pressure 
of existing boilers is not optimal and institutional factors with regard to the construction 
of tariffs, etc* It is desirable that wherever the problem is felt, investigations are 
initiated to sort out the factors that impede a fuller use of this rational way of producing 
electric power with an input of fuel half that of condensing power* 

For mechanical pulp mills and for paper mills the possibilities of cutting down on 
specific energy input are less promising. A major part of the electric energy is consumed 
in the chip and pulp refining prooMses* Ho dramatic saving oan be realised until a new 
energy minimising technology emerges* 

High consistency beating and dry forming techniques should make it possible, however, 
to save steam and some electric energy* Pressing the wet web to higher dry contents before 
drying also reduces the steam demand* Again, the advantages accruing form a combined manu- 
facture of pulp and paper should be pointed out - the steam from the pulp mill used for drying 
the market pulp oan dry instead the paper and board and no power is needed to repulp the 
pulp before beating* 

2*3 ttisr.gr use for environmental protection 

In all pulp and paper mills built today a significant part of the investment covers 
measures to protect the environment. Also, most existing mills have had to install 
equipment for this purpose* The equipment for environmental protection can be roughly 
divided into the following categories: 

a) Production related equipment but oversised (extra washing stage in pulp mills, 
white water tanks, three chamber electrostatic prsoipitators for recovery boilers)* 

b) Equipment linked to the production line but not necessary for the operation of 
the plant (oondensate stripping, lime kiln scrubbers ) 
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o) Erternal treatment (sedimentation basins, 
flocoulation). 



aerated lagoons, chemical 



Btese measures lead to an increased demand both for steam and electric energy. Brtra 
team energy in neoeaeary e.g. to evaporate the additional liquor volumes obtained for 
spillage collection systems and to treat oondensates* Electric energy is needed in 
sedimentation basins f biological aeration systems and sludge treatment 9 all of which must 
come from external sources* 

An estimate, based on limited data, of the energy used for environmental protection 
in Swedish mills for bleached sulphate market pulp is shown in liable 2.2 (10). Obviously, 
for the categories (a) and (b) above it is very difficult to differentiate between energy 
use for the process and for environmental protection* Examples of measures judged to be 
made purely for environmental reasons ares washing losses below 15 W*90 (* **2&QA.)i * 
removal efficiency above 95 percent for the electrostatic precipitators f dust removal on 
lime kiln flue gases. 



ftable 2*2 s Itaergy use for environmental protection in Swedish non-integrated 
bleached sulphate pulp mills including external treatment (1976). 
Figures in brackets give the range of data collected* 



Bivironment protection measures 



Heat 
energy 



Electric 
energy 



Air pollution 

Dust separation system 
Treatment of smelling compounds 

Hater pollution 
Better washing 
Condsnsate treatment 
Spillage collection 

External treatment 
Pumping etc 

Settling and chemical precipitation 
Sludge treatment 



0*1 (0-0.2) 

0*4 (0-0.8) 
0*5 (0-0*7) 
0.4 (0.1-0.6) 



5 (2-10) 
2 (0-5) 

10 (4-15) 

2 (0-3) 

3 (1-3) 

5(3-8) 
2 (0-3) 
7 (4-10) 



Total 



1*4 (0.1-2*3) 



36 (14-57) 



The internal measures consume both heat and electric energy; the external treatment 
facilities demand mainly electric energy* For the mills examined the total demand for 
heat energy was, on average, 1.4 OJ/tjo* ie. close to 10 percent of the total demand. fite 
figure for electric energy was 36 kNh/t9o ifcioh is around 5 percent of the total need* 
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A recent American study on energy for environment arrives at considerably higher 
figures than those contained in Table 2.2 because biological treatment of the waste water 
from bleached sulphate pulp mills is very common in the USA; if energy for biological 
treatment is deducted, the US figures seem to compare fairly well with those in the table* 



Biological treatment of sulphate pulp effluents consumes 20-50 kHh/t^o depending 
mainly on the desired BODj-reduction (11). Thus the total power demand for environmental 
control may rise to 60-90 kWh/t^o. This is a significant share of the total demand of the mill. 



The American study also shows that about 15 kMh/toQ is used for pumping, air compressors 
etc* in the black liquor oxidation system which is rather frequent in US sulphate mills in 
order to reduce the amount of smelling compounds* This treatment results in a loss of 
liquor heating value due to the oxidation of sodium sulphide in the magnetitude of 0*1 
which should be added to the total energy used for environmental protection. 

Paper mills mainly require electric power for environmental protection. Since also 
in this case a large part of the energy is consumed in biological treatment, mills with and 
without such facilities are given separately in Table 2.3 (10). 

Table 2.3 * Example of energy use for environmental protection in two Swedish 
newsprint mills (1976) 



Electric energy t 
Environment protection measures 

Settling basin Biological treatment 

Air pollution 

Bust separation systems 1 1 

External treatment 

Pumping, etc. 5 5 

Settling and chemical precipitation 3 

Biological treatment - 15 

Sludge treatment 10 12 

total 19 33 



In the mill with settling basin only, the energy demand was 20 kHh^oo rising to 
almost 35 kHh when biological treatment was added. In both oases a considerable amount of 
the energy is consumed in sludge treatment. Sludge handling is often a serious problem not 
only from an energy point of view, and the only complete remedy is far-reaching internal 
modifications making external treatment unnecessary. Demand for improved working conditions 
within the mill such as better ventilation and lighting,will impose further demands primarily 
for electric energy* 

2*6 Sensitivity for changes in energy costs compared to other costs 

The energy share of the total production cost ranges from below 5 percent for non- 
integrated unbleached sulphate pulp mills up to 20 percent for integrated newsprint* Other 
pulp and paper mills fall between those two extremes. In Figure 2*7 the energy cost for 
producing one ton of unbleached sulphate pulp and a variety of paper products are shown. 
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When calculating the ooete the following price* have been aesuaod* ateam - US $ 2.4/GJj 
electric power - US $ 23.8/MWh; air dry wood - US $ 40 and 70 per ten* 



Ae was pointed out earlier f reductiona in the energy ooneumption in pulping e< 
poaeible while the aituation ie more uncertain for non-integrated paper making. A 100 
percent riee in energy coat would thua lead to an inediate coat inoreaae (and uooeeeive 
price inoreaaea) amounting at leaat to 30 - 70 USt for paper product** 



200 - 




70 



40 



70 



70 



40 



70 



40 




Unblchd Blch*d 

tulphat* 



ppr board 



Fin* ppr 



TIMU* ppr 



Figure 2.7 * Ihe energy and wood coat for producing 1 ton 
of different product*. The numbers 40 and 70 
denote the assumed prices for dry wood in US $ 
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The wood costs are assumed to be USS 40 and 70 par airdry ton of wood and represent 
coat at mill yard. For all the products studied, the wood coat is considerably higher than 
the energy oost ezoept in the oaae of newsprint made of wood at U3I 40 per ton* Even 
slight changes in the price for wood will thus affect the price of the product more than 
even rather draatic energy prioe increases. The capital cost and the cost of manpower are 
both of the order of 20 percent, respectively! of the total production coats. 

The energy consumption figures for non-integrated paper making indicate that the 
costs are fairly equal in France, Japan and Sweden. Of the products studied, tiaaue has 
the higheet demand for heat and electric energy. There are other products which will 
have higher energy deaanda. 
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3. HnriRcmtiarT 

3 1 ^vironroental stfi* 1 'frauds 

It has for a long time been realised that the pulp and paper industry contributes 
considerably to the air and water pollution in its surroundings* The industry itself 
therefore started research and development activities covering these questions* The 
National Council of Air and Stream Improvement of the Pulp and Paper Industry (NCASl) in 
the US and the Waste Hater Research Laboratory (1946)1 Sweden, the Vasser und Abwasser 
fbrschungistelle (1956) Germany 9 and Centre Technique d 1 Industrie de Papier , Carton et 
Cellulose (i960), France, can be mentioned as typical of these early activities* 

Public concern over environmental questions started to rise in the late 1950 f s. At 
that time most industrialised countries had rules and regulations for the use of water and 
for polluting discharges into air and water* Political pressure, however, resulted in 
new and stringent air and water pollution laws which date mostly from the late 1960's* 

Characteristics of the emissions into air and water 

Most of the solid water pollutants from pulp and paper mills consist of fibres 
escaping from the process* The rest consists of solid inorganic salts, bark and wood 
fxmgsents, etc. These substances form deposits at the bottom of the recipient* These 
deposits mainly occur close to the point of discharge. However, the finest particles are 
carried long distances by the water, making it turbid* 

The dissolved water pollutants from the process can be classified into coloured 
materialf biodegradable material, toxic material and salts* The coloured material mainly 
originates from the lignins and is only slowly biodegradable* Highly coloured effluents 
are those from the screening and bleaching departments in a chnioal pulp mill 

Part of the material emitted is rapidly degraded by the microorganisms in the water. 
Eraaples are low molecular weight carbohydrates and other low molecular weight organic 
compounds like methanol and acetic acid* 

In the biological degradation of organic material in the receiving water, dissolved 
oxygen is consumed. This can lead to oxygen depletion and severe effects on aquatic life* 
The bio-oondegradable liquid compounds may disturb the treatment process of surface water 
for drinking purposes. 

Sulphur dioxide, some hydrogen sulphide and other malodorous compounds are emitted 
from sulphate mills and sulphur dioxide from sulphite mills. Small amounts of chlorine 
compounds are also emitted from the bleaching plants. The solid material - the dust - 
consists mainly of inorganic salts. It should be pointed out, however, that almost 100 
percent of the chemicals (including the sulphur compounds) are recycled and reused in the 
production 

Some of the gases have a very unpleasant smell and can be detected by the human 
nose in very low concentrations | some are toxic in high concentrations* 
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Principle* behind the environmental protection work 

In many countries the regulations have led to limits for discharges of various 
substances into air and water* Other countries have adopted the principle that the mill 
pays a tax in proportion to the amount of substances discharged* The tax is either a pure 
levy (as in Germany and partly in the Netherlands) or a contribution to cover part of the 
investment of new private or collective treatment facilities (as in Prance and partly in the 
Netherlands)* Canada, Finland, Japan and the US are examples of countries using the first 
principle while France , Germany and the Netherlands combine the two principles* 

Irrespectively of which way is chosen to control discharges the monitoring of actual 
discharges is important. The taxation system, however, requires almost continuous monitoring 
under strict control. The monitoring and the administration represent a considerable cost 
and this may be part of the explanation why relatively few countries have chosen the tax 
approach* 

The basis for all environmental protection work must be the law and regulations* The 
discharge levels indicated here or arrived at by the application of the laws are of the 
utmost importance* They directly influence the manufacturing costs and therefore the 
gross economic effects must be continuously reviewed* In this connection it is appropriate 
to point out that some states have helped finance the investments for environmental 
protection by loans, grants etc. 

In the enforcement of the law an efficient and enlightened organisation is necessary* 
Since in environmental protection work very nigh level technical, ecological and economic 
questions have to be considered higb demands are placed on the organisation involved* 
The same is valid for the representatives of the industry engaged* The common aim most be 
a competitive industry functioning in an ecological balance with the surroundings, and 
therefore good communications between industry and the authorities are necessary* 
Ecological balance does not necessarily imply a zero discharge. Host of the substlunoes 
discharged from pulp and paper operations are naturally occurring and can therefore be 
regarded as part of the ecological system* 

Some current (1976) regulations for the discharge of substances leading to oxygen 
consumption (BOB) are given in Table 3*1 (12)* 

Table 3*1 s 1976 regulations for discharge of BODc (as kg/ton product)" from 
pulp and paper mills in selected countries 





Canada*^ 


France 1 *) 


Japan 


Sweden c) 


uai d) 


Bleached eulphite pulp 


50-185 


45-80 


130 


15-90 


4.7-13.8 


Bleached sulphate pulp 


27-42 


9 


30 


15-25 


2.7-6.1 


Mechanical pulp 


- 


5 


3 


- 


2.3-3.9 


Paper and paperboard 


- 


- 


15 


< 4 


1.4-3.9 



a) Baseline regulations - some provincial regulations are more restrictive 

b) Also proposed for the BBC 

c) Values prescribed Ijy authorities in recent permits 

d) 1977 new source performance standards. Maximum 30 day average. The range 
indicates various products within the main category. 
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The limite for the discharge of total impended solids are given in the inner* 

According to known plane from eome governments and agenoiee the pulp and paper 
industry may expect even acre etringent regulation! in the future. In Sweden the lav 
requiree the industry to uae the "beet known technology that ie economically feasible" to 
out dom pollution. In the USA the Environmental Protection Agency haa already announced 
limits for 1983 which mean a 50 to 75 percent reduction as compared with today's situation* 
In Finland the government has announced an ambitious plan for 1980 which means a si^iifioant 
reduction of present discharges. In Franc e f there is en agreement between the industry and 
the state, reached in 1972, that the BOD and the suspended solids shall be reduced by 60 - 
70 percent by 1980. 

So far 9 the future discharge levels have been expressed in the conventional measures s 
BOD f COD, total solids etc* As a consequence very high treatment efficiencies are required 
and thus the associated costs will increase rapidly. To avoid this situation, efforts 
should be made to identify any components in the effluent harmful to environment. Process 
modifications and treatment methods can then be designed to eliminate those substances. 
This approach will most probably result in a better long term environmental situation and 
at a lower cost. 

On the air emission side there is a continuing trend towards reduced discharges of 
302 and smelling compounds. The greatest overall hazard to the environment is probably 
the 302 which gives acid precipitation resulting in acidified lakes end changed soil 
conditions with possible effects also on forest end agriculture production. 

3.2 Actual discharges 

Discharge figures for different types of production 

The actual discharges depend on the product made, the process and raw materials 
used. In Table 3.2 a schematic listing of the discharges from pulping and paper making 
has been assembled (13). 

The figures in the table have been calculated so as to include normal variations due 
to wood raw material, etc. The "no recovery" category represents a mill where all chemicals 
and dissolved wood substance are discharged into the recipient. The "normal mill" practices 
liquor recovery, spillage collection end other measures with an environmental effect have 
been brought to the economic limit prevailing today. Older mills may therefore fall between 
Ho recovery and Normal mill in respect of discharges. 

Table 3.2 i The discharges into water (ae kg BOD^/ton) from sulphite and sulphate 
pulping (bleached softwood) , thermomeohanioal pulping (BCP, unbleached) 
and paper making 



Sulphite Sulphate Paper 

pulping pulping making 

Ho recovery - 250-600 250-300 

Normal mill 20 65-85 35*70 5-15 

Internal measures 15-20 25-50 13-22 3-10 

Additional external 2-3 4-9 3-5 0.5-2 
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the ala of the table it also to indicate what discharge redactions can be obtained by 
various Measures* "Internal measures 11 include all possible system modifications that 
hare been proved technically feasible and economically reasonable* Examples are spent 
liquor neutralisation (before evaporation) snd change of bleaching sequence for sulphite 
pulping snd oxygen bleaching end oondensate stripping for sulphate pulping* fy adding an 
external biological treatment an 85 percent reduction of the BODc has been assumed. 

The discharge levels given for sulphite snd sulphate pulping have been calculated for 
the production of bleached pulp* For unbleached sulphate pulping the discharges for normal 
mill operations will be reduced to 20-50, for internal measures to 5-15 snd after the 
addition of external biological treatment to e*g* 2 k^/tcn. 

In mechanical pulping between 10 and 20 kg BOD^/ton is dissolved (14)* the high 
figure applies to thenaomeohanical pulping* Bren higher figures can be expected from 
ohemiomechanioal pulping* When bleaching mechanical pulps with peroxide the BODc-disoharge 
increases by 10 tc 20 kg/ton (14). 

Fbr paper making there are limited possibilities to reduce the BOD* by internal means* 
System closure snd improved retention are examples* The discharge of BOP from paper making 
is y however | small in comparison with that from sulphite and sulphate pulping* The figures 
in the table refer to the discharges from the paper making operation of an integrated mill 
or a non-integrated paper mill* 

Discharge figures measured at mills 

Besides the BOD, the suspended solids parameter is used to estimate the impact of 
effluents on the environment* System closure, internal filters and external sedimentation 
er flotation units can be used to bring down the fibre losses to the desired levels. 
Sines a good data base exists for BOB and suspended solids those measures are used in the 
following* 

To compare actual discharge values from pulp and paper mills is difficult on a 
national basis and all but impossible internationally* Figure 3*1 should therefore be 
regarded with due caution but the readings agree reasonably well with the environmental 
standards in the respective country* The figures are based on questionnaires and are 
averages representing 80-90 percent of the capacity (15) 

the low discharges from sulphate pulping in the USA are achieved by an extensive 
application of external biological treatment of the effluent* Almost 90 percent of the US 
mills have some kind of biological treatment. Fbr comparison only about 5 percent of the 
Swedish sulphate pulping capacity is connected to biological treatment* 

As can be expected the BOD-disoharge from non-integrated paper and board mills is 
lew* The losses of fibre material and other solids are also comparatively low* 
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Figure 3*1 i Emissions to water from bleached sulphate market pulp 
and non-integrated paper and board in some countries 
1975 i given in kilo per ton air dry product. 



3*3 Cot of enyironmental meaiureg 

When planning and building a pulp or paper mill today the equipment ie from the 
beginning adapted and dimensioned for the environmental requirements* Bierebj the investment 
and the operating costs can be minimised. In an existing mill, measures for environmental 
protection have to be incorporated afterwards, which drastically increases the costs and 
also limits the scope for possible modifications* 

The type of production at the mill also has a profound influence on the investment 
sad running costs. As was evident in Table 3*2, more far-reaching measures are as a rule 
required for an existing sulphite than for a sulphate pulp mill to reach comparable 
discharges. The discharges from a paper mill are low (both as BOD and suspended solids) 
bet only marginal reductions can be obtained in dissolved solids by internal measures* 
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The total investments in tht palp and paper industry during the period 1971-1975 and 
the investments that were aimed at pollution control measures are given in Table 3.3 (16). 



Table 3.3 I 



Investments in the pulp and paper industry during the period 
1971~1975 (Total investment y and investment for pollution 
control). The production capacity for 1975 i also given. 





fetal 
investment 
Million US* 


Investment for 
pollution control 
Million US$ 


Palp and paper, . 
capacity 1975 w 
Million tons 


Sweden 


1820 


250 


11.6 


Japan 


2830 


610 


21.3 


Canada 


2270 


260 


20.9 


Federal Republic of Germany 


825 


100-115 


8.0 


USA 


10020 


2060 


60.7 


France 


640 


65 


6.4 



(a) Includes market pulp, paper and paperboard. Fbr USA hardboard also included* 



The capital costs of pollution control can be expected to depend on the type of 
production and the stringency of the regulations. Chemical sulphite and sulphate pulp 
mills need more far-reaching measures to comply with regulations* As a rule the paper 
making facilities demand less capital for the environmental protection* 

The ratio between pulp and paper making is highest in Canada and Sweden followed by 
the US and Japan. The Federal Republic of Germany and Prance have a lower share of 
pulping operations in the comparison above. 

As the regulations grow more strict the total costs of environmental protection 
increase. An estimation of this is given in Table 3.4* For certain production types 
the total costs have been calculated for Sweden and the US (17|18). As a basis for the 
calculations the prescribed (or expected) discharge levels in 1980 and 1983, respectively! 
have been used. 
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Table 3*4 i Total costs of environmental protection estimated for certain 
categories, fhe cost figure are given in US I/too of product 
in 1975 constant prices 



Production 
category 


Capa- 
city 
ton/day 


USA 




9tr*dn 


() 


1975 


1983 


1975 


1980 


on-intgratd, blaohd 
ulphat* pulp 


700 


5.53 


26.68 


7.30 


16.90 


Integrated, tmblaachad 
ulphat* 


700 


- 


- 


6.40 


10.3C 


Integrated newsprint 


500 


4.21 


16.23 


5.20 


11.5 



(mechanical and chemical 
palp) 

on-integrated fine 100 1.20 16.75 11.40 16. 

paper 



(a) Die Swedish capital cost has been calculated using an annuity of 16 percent* 

Die rapid cost increase (in constant prices) is striking as is the relatively 
good correlation between the cost levels in the two countries. For non-integrated fine 
paper the cost figure is very high due primarily to the low production capacity chosen 
for the example. 

A major part (50-79J&) of the costs of environmental protection is made up of the 
capital costs and the rest covers costs in respect of chemicals , labour, maintenance 
etc. 

3*4 Future trend* 

3.4*1 Future level of environmental protection 

It is very difficult to predict the future levels of environmental 
protection at pulp and paper mills. A main guideline should be the ecological balance 
(with a possible exception for very local effects) between the mill discharge sad the 
air and water recipient. Already today a rapid improvement in the state of formerly 
heavily polluted recipients can be documented (Figure 3.2). 
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Figure 3.2 t 



The concentration of dissolved organic substance 
expressed as mg potassium permanganate per litre 
in Lake V&nern (Sweden) measured at the outlet as 
a function of time 



With this background the concept of the completely closed cycle mill discharging 
only clean water and vapour may be needed only in some special (sensitive) locations. The 
polluting discharges from a mill can be reduced Ijy internal changes (like system closure) 9 
by the introduction of new 9 less polluting processes and by external treatment methods* 
All these alternatives require resources like capital f energy chemicals, manpower etc. 
As the discharges from the mill are reduced to low levels the total use of resources for 
pollution control increases from the energy generating plants 9 chemical process industry , 
steel works etc. supplying the pulp and paper industry. 



- 204 - 



ffeis im schematically shown in Figure 3.3. > so-oalled Sohanmburg effect means 
that there is an optima where the increased use of resources to decrease pollution (at 
certain looation) leads to en overall increase in the environmental effect. 



ENVIRONMENTAL 
EFFECT 



Environmental effect 
at the mill 



Environmental effect / 
due to increased 
use of resources 



Total environmental 
effect 




TREATMENT EFFICIENCY. 
AT THE MILL 



Figure 3*3 * 



Schematic diagram shoving the Sohaumburg effect* Increased 
treatment efficiency at an industry leads to increased over- 
all environmental damage 



Usually the adoption of internal measures leads to the highest reduction in the 
environmental effect for a given investment* The limit for these changes (usually system 
closure) is 9 as a rule* set by the enrichment of various substances in the systems* A 
change-over to radically new (and non-polluting) processes must by necessity take a very 
long time in the highly capital intensive pulp and paper industry* 
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Today the discharge from pulp and paper mills is measured in traditional units 
suoh as bioohemioal oxygen demand, chemical oxygen demand, colour, suspended solids etc. 
There are known nays of reducing the discharges and thus a further reduction will probably 
be requested* In this process we most probably pass the optimum point of the Schaumburg 
curve and also increase the costs of environmental protection very substantially* 

To avoid this situation the following strategy can be recommended: 

a) She correlation between the discharge level and the state of the recipient should 
be established (ecological balance)* As a result, an acceptable discharge can be 
determined* This will in some instances be very difficult to determine* 

b) Any compounds with undesirable effects (especially long-term) should be identified 
and ways to reduce the discharges to allowable levels be sought* 

Suoh a strategy would lead to improved knowledge on possible environmental effects 
for pulp and paper manufacture. This knowledge will enable us to formulate programmes to 
obtain a desired level of environmental protection at individual mills with as low capital 
expenditure as possible* 

3*4*2 Trends in process and treatment technology 

In this section a brief outline will be given of the expected development 
during the next 10 to 15 years* 

Mechanical and ohemi-meohanioal pulping 

The relatively low capital demand, the high yield in the process and other 
considerations will lead to an increase in mechanical pulping, mainly by refiner and 
thermo-meohanioal methods* Chemical treatment to increase the brightness or the strength 
of the pulp will be common. 

The BOIX-discharge from the above processes is higher than from conventional 
mechanical pulping. If bleaching with peroxide is required the higher BOD-discharge is 
accentuated* 

Sulphate pulping 

As a general trend the wood raw material will be better utilised and pro- 
cesses giving higher yields will be practised* Dry debarking methods will dominate and 
reduce today's discharge from the debarking facilities. The use of lower grade wood 
material, suoh as whole tree chips , is likely to increase the process disturbances and 
thus the discharges* 

Hills producing unbleached sulphate pulp will practise far reaching closure 
of process systems making biological treatment necessary only in special oases* 

For mills producing bleached sulphate pulp oxygen bleaching will be a proven 
tool to reduce the water pollution* In the final bleaching displacement bleaching equipment 
will be used to drastically reduce the volume of effluent (making reciroulation possible)* 
The development of gas phase bleaching is probably slower* 

To further reduce the discharges from the bleaching a high ahare (up to 
80-90JC of total active chlorine) of chlorine dioxide can be used. This modification, 
especially in combination with oagrgen bleaching, facilitates the reciroulation of bleach 
effluents of the recovery system for destruction* Such a solution will probably be tried 
at some mills* The chlorides thus introduced will be expelled by e.g. white liquor evapora- 
tion or by flue gas scrubbing* A chloride bleed-out is also necessary when the bleach plant 
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affluent is treated in an ion-exchange column to reduce colour and toxicity. 

The discharge to air of aulphur dioxide and smelling eulphur compounds from 
sulphate pulping inoreaaea with the amount of aulphur compounds in the mill systems. Pbr 
pulp quality reasons there is a need to keep this amount higi or increase it in the future 
and to control the discharges lay scrubbers and collection systems for malodorous gases* 

In theory the problem with air emissions of sulphur compounds osn be avoided 
by using a oooking liquor with no sulphur* When applied in a modern mill with low liquor 
loases the small amounts of sulphur introduced in the mill system with the wood, fuel oil, 
etc*, are enough to cause a build-up to auoh a level that malodorous discharges occur* Ibe 
application of "sulphur-free" pulping is also limited by the low quality (especially in 
strength) of the pulps obtained* From hardwood it seems possible to make such pulps with 
acceptable properties for certain types of paper, but no such possibility is at present 
documented for softwood* 

Haste paper utilisation 

Limited forest resources and high capital requirements for conventional pulp 
mills will also lead to an increased reuse of waate paper* Waste paper treatment plants 
will predominantly be located in densely populated areas* As a rule the pollution load in 
these areas is already sipiifioant and therefore effective equipment will be required to 
limit the discharges to water from de-inking and other waate paper treatment systems. 
Present day technology for environmental protection needs to be improved but is not judged 
to be a limiting factor* 

Paper-making 

the progress in paper machine technology will result in machines constructed 
for very higb speed. The white water systems will be more tightly closed, and internal 
fiber recovery systems will be used* System temperature will be kept above 50-60 C to 
control slime growth without the use of added slimicides* 

In some paper machines, high consistency forming will be used* this will 
facilitate the closure of the water systems. Twin wire systems will be used to preserve 
machine productivity and paper quality with increased use of low grade pulps, which probably 
will also cause an increase in the discharge of suspended solids* 

Krternal waate water treatment 

fhe most common tool for removal of suspended solids will be the settling 
basin* Cheoioal precipitation will be practised to reduce further the discharge* fhe 
removal of bio-solids generated in biological treatment systems is difficult and advanced 
screening, filtering or precipitation operations have to be considered* 

At those mills located at sensitive water or in densely populated areas 
biological waate water treatment (or other BOD reducing methods) will be necessary to avoid 
oxygen dspletion in the recipient. Where the mill site area ia limited high rats activated 
sludge systems osn be employed* Vr mills in warm regions of the world a cooling tower 
may he necessary to control the temperature of the influent to the biological treatment. 

the sludges obtained from the various treatment systems will present 
serious problems in dewatering and handling* therefore, further efforts will be made to 
reduce the need for external treatment facilities by closing and modifying the mill 
systems. 
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4* ncrr AMD nnriBomtmittL DBUNDS ON TOE INDUSTRY 

4*1 Costs of energy supply 

It seems probable that energy prices will continue to rise* Since one aim for pulp 
and paper producing units is to minimise the total production costs energy saving measures 
will be installed. The investments for those measures are determined by the relation 
between the prices of raw materials (wood, pulp etc.), capital , manpower and energy. 

To be able to indicate the capital demand for energy savings it is necessary to study 
possible levels of future energy prices* In the forest products industry today heat energy 
is generated primarily from bark, spent liquors and oil. Another possible fuel is coal* 
In the following two tables (Tables 4.1 and 4*2) examples are given for heat and electric 
energy oosts , assuming certain fuel prices. 

Table 4.1 x Estimated total costs of heat energy generation (steam 100 ton/h) 

using different energy sources and costs at modern plants* Thermal 
efficiency 85*90 percent 



fiiergy source 


Qystem 


Fuel cost 

*/ 3 


H.at costs 
$/OJ 


Natural gas 


w 


40 


1.7 


Oil 


- 


60 


2.1 


M 


- 


80 


2.9 


Coal 


Pulverised 


40 


1.9 


M 


ti 


60 


2.6 


tt 


Gasified 


40 


1.9-2.4 



Coal can be fired either directly in the form of coal powder or be gasified and the 
used as fuel* The oil price in 1977 is of the order of 90 US $/m and it is obvious 
from Table 4*1 that the cost of coal generated heat is competitive (19)* Bather extensive 
equipment to protect the environment must, however 9 be installed at coal fired boilers (20) 
sad this will increase the oosts given in Table 4*1 by maybe 1 S/QJ* 



Table 4*2 t Total production oosts of electric energy generation 
(1000 MW f 7000 h/year) using different energy sources* 
Price level 1974-75 09 f 20) 



ftiergy source 



System 



Fuel price 

*/. 3 



Electric 
energy cost 
*/Wh 



Nuclear 

Oil 

Coal 

o"u<*> 



Condenser 



tesifioation 
Bock pressure 



60 
40 
40 
80 



15 
26 
18 
20 
15 



(a) Installed effect 100 MV 
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entially the same picture is valid for electric energy generation (fable 4*2)* 
The costs given for producing coal energy must be assumed to be too low* The environmental 
equipment needed may raise the oost by even 5 $/MHh* 

Economical advantages, including savings in energy, may be achieved by integration of 
pulp and paper mills with steam power plants. Counter pressure steam from the turbines of 
the power plant may be used for heating and drying purposes* Electric power becomes 
readily available for the mill and the problems of stand by power much simplified* The 
advantages and disadvantages would be rougily the same for a nuclear power plant* It is, 
however, felt that nuclear energy technology should reach a more mature status before 
integration with other industries is considered* 

Installations equipped for coal firing increase in number of most countries* The 
total environmental impact from the extensive use of coal must probably be judged to be more 
severe than from the use of oil. Examples of the specific environmental problems are 
stripmining, 30 2 discharges from sulphur rich coal and the heavy metals in the ash* Research 
and development work on these problems is under way* 

When the ratio of the oost of oil to that of wood (at 40 percent moisture content), 
on a per ton basis, exceeds 5*1, it appears that wood can be economically used as an 
alternate fuel* This situation, for the present, seems largely limited to heavily forested 
areas without ready access to oil supplies* 

In view of the limited resources of fossil and nuclear fuels it is essential to apply 
technology with low energy demand* The higher energy price level will successively induce 
changes in the pulp and paper mills* In existing mills already moderate alterations can 
show profitability but the more radical changes will be introduced in new mills* 

The investment for energy supply in a 1 000 tons/day bleached sulphate pulp mill is 
of the order of 15 percent of the total investment (Table 4*3)* The investment for heat 
energy includes a back pressure turbine (21). In the investment for electric energy is 
included higfc voltage supply, transformers, motors, etc., but not instrumentation and 
process control systems* 

Table 4.3 s The investment (Million USl) for energy supply for a 1000 ton/day 
bleached sulphate market pulp mill, ty way of comparison the total 
investment for the mill is given 

Installed effect Investment 

Million USl 



KLectric energy 
Heat energy 


35-40 Ntf 
600 OJ/h 


18 
24 


6 
8 



fctal investment - 300 100 

Among the energy saving measures possible in a sulphate pulp mill there ares 

conveyor belts replacing pneumatic chip transport 
closure of the water systems in screening and bleaching 

- estra stages being installed in the evaporation station 

the speed of fans and pumps being regulated 
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using excess process heat to heat the mill buildings and (if possible) the 
surrounding community 

- lovereing of the flue gas temperature from the recovery furnace 

- increased dryness of the pulp by increased pressing before drying 

- back pressure turbines 

- recirculation of liv* steam oondensate. 

In addition, the industry has a potential to substitute waste wood and bark for 
fossil fuels which, though they increase the total energy input, reduce the industry's 
dependence on depleting fossil fuel resources* 

Some of the above measures can be arranged in a new mill with only a marginal 
increase in the total investment* Others (e.g. district heating) are very capital intensive 
and require a careful study* The measures which are necessary to decrease the heat consump- 
tion to 10-12 GJ/tox) will increase the energy investment by ca 4 Million USf (11#) of the 
total investment for energy (22)* 

For paper mills the investment for electric energy supply is relatively larger than 
for the chemical pulp mills* This is accentuated when a production line for mechanical pulp 
is incorporated as in the newsprint mill* In the examples given for newsprint and fine 
paper (Table 4,4) the energy share of the total investment is 17 and 10 percent, respectively 
(21, 23). 



Table 4*4 t The investment (Million US$) for the energy supply for a 1 000 ton/day 
newsprint mill (including mechanical pulp line) and a 285 ton/day non- 
integrated fine paper mill* 3y way of comparison the total investments 
for the mills are also given 



Installed effect 



Investment 
Million USI 



tfewsp 


rint Electric energy 75 MW 


25 


14 




Heat energy 390 OJ/h 


5 


3 


Total 


investment - 


175 


100 


Pine 


paper Electric energy 10 MW 


4 


7 




Heat energy 120 OJ/h 


1.5 


3 


Total 


investment - 


60 


100 



As was pointed our earlier the bulk of the electric energy is consumed in chip 
refining and stock preparation systems* Significant savings cannot be realised unless 
new technology is introduced and no such development is known today* 
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Possibilities to save heat energy are closer at hand and a few are mentioned 
below: 

- system closure 

- higher web dryness after pressing 

- use of steam from the chip refiners to dry the paper 

Moderate degrees of system closure can be realised at a comparatively low cost. 
At high degrees 9 however, the cost increases rapidly and process disturbances like changes 
in sheet formation and retention may be expected. The dynamic characteristics of highly 
closed back water systems are also little known* Pressing to higi dryness and the recovery 
of steam from defibrators require substantial modifications in existing plant and should 
thus primarily be introduced when building new process lines* 

4.2 Costs of environmental protection 

The investments for pollution control were in the range of 15 to 25 percent of the 
total investments during the period 1971-1975 (Table 3. 3). When building a new mill, 
equipment and measures for pollution control require a comparable share of the investment* 
It is of the utmost importance to assess the true economic impact of this, in the strict 
sense 9 non-productive part of the investment* 

If the capital resources were unlimited and the earning capacity good, the costs of 
the investment should be calculated from the likely service life and a normal rate of 
interest* In this paper - and in many other contexts - an annuity of around 16 percent 
has been used (10 years' depreciation and 10 percent interest)* 

With limited capital resources the mandatory investment for environmental protection 
diverts money from profitable investments. The most obvious alternative is to invest in 
additional capacity or productivity improvement* One way of estimating the cost for 
environmental protection is to relate it to the extra mill capacity that can be created as 
an alternative by the capital available. 

From the cost-capacity relationship it can be calculated that for a 15 percent invest- 
ment increase a 30 to 35 percent capacity increase can be obtained (23)* Since the capital 
costs usually are 20 to 30 percent of the manufacturing costs the value of the extra capacity 
can be calculated to be 30 to 40 US I/ton (bleached sulphate pulp)* 

This corresponds to an annuity in the range of 22 to 27 percent* Since the total 
labour costs are almost the same if the capacity of the mill increases by 35 percent 
this further increases the annuity of the environmental investment* It is probably 
correct to reckon with a figure in the range of 25 to 30 percent. 

Such an annuity means a 5 to 75 percent increase of the environmental costs 
calculated according to prevailing practice* The true costs of the environmental 
protection level for 1983*1985 foreseen in Sweden and the US would then be in the range 
of 20 to 35 US $/ton (Tfcble 3-4). 
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43 Aspects of industry structure 

Looking into the future most of the resources used by the pulp and paper industry 
are becoming limited* Already today the capital needed to erect a new mill is enormous 
and the need for an extra 15-25 percent for environmental protection equipment makes the 
situation even more difficult* Likewise, the resources of both fossil and nuclear fuels 
are limited and the coat for energy will continue to rise* 

Apart from short-terra variations in demand we have a steady increase in the use of 
paper products. According to some forecasts, the paper and paperboard demand in the year 
2000 will be over 200 percent of that in 1970* In some areas of the world we have a wood 
deficit now and this situation will certainly be accentuated and more widely spread in spite 
of improved forest management techniques (24). 

In a process line where pulp is produced and converted into paper the energy uae and 
environmental effecta of the paper machine and the auxiliary equipment are almost independent 
of the paper quality made* The pulping line, however, shows great variation in this respect 
(fable 45) 3b* wood raw material for all the pulps has been assumed to be softwood. 



Table 4*5 * Wood and energy demand and the environmental effect (measured as 
BODc/to0) for a number of base pulps for paper production. Data 
refer to 



new mi Ha. 



Base product 


Wood 
demand 


Electric 
energy 
kWh/tcx) 


Qrvironmental 
effect 


Hiexiiiomechanioal pulp 
Bright thermomechanical 


0.93 
0.95 


2000^2500^ a ^ 
2000-250o(*) 


15 
30 


Unbleached high yield 
sulphate pulp 


1-5 


-00 


8 


Bleached sulphate pulp 


2.0 


_ '*) 


20 



(a) Depending on wood species 

(b) No extra heat or electric energy except oil (gas) for the lime kiln ia assumed 
to be necessary 

The environmental effects have been approximated by the BOD* -value of the effluent, 
the figures given are those which can be obtained by internal measures* A further reduction 
ia possible by external treatment at a cost roughly proportional to the BOD discharge* The 
effluent from mechanical pulping is, however, more eaaily treated that from chemical pulping* 

Forest resources and capital demands tend to turn industry structure towards mechanical 
pulps in many parts of the world* Any possibility to save energy such as recovering steam 
from refiners, using steam from an integrated sulphate mill etc. should be taken advantage 
of* 

For mechanical pulping the only alternative today to reduce the environmental effeota 
is to treat the effluent biologically. There ia a future possibility however* that it may 
be economical to concentrate the effluent by system closure and membrane processes, evapora- 
tion, ett. the concentrate could then be burnt or dried and commercialised as e.g. cattle 
fsed or for ether protein production (25). 
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Ho mechanical pulp can be made as strong as unbleached sulphate pulp. The "strong" 
ohemi-meohanioal pulp probably has a strength equal to that of sulphite pulps. Therefore, 
high quality unbleached sulphate pulp will be needed for a range of packaging 
papers and the very low environmental effects also make this type of pulp highly competitive. 

In many instances the bleached sulphate pulp is necessary. One very important applica- 
tion is the admixture to mechanical pulp to provide wet strength, runnability, eto. to the 
paper. Requirements for high brightness combined with higfr strength and also for good 
brightness permanence cannot be met by other types of pulps. The energy balance is also 
favourable. 

ibr both energy and environmental reasons integrated pulp and paper making is 
advantageous. Unnecessary drying and repulping operations oan be avoided. Any excess 
energy from the pulping operation can be used to dry the paper. Finally the effluent 
treatment facilities oan be combined thus reducing the treatment oosta* 

Under probable future conditions, the following trends are discernible s 

- paper quality carefully designed to meet end use requirements 

- increased production of mechanical (notably thermomechanioal) pulps 

- by brightness and strength modifications mechanical pulps make inroads in 
the paper qualities today dominated by chemical pulps 

- the continued expansion of the chemical pulping capacity 

- larger integrated pulp and paper mills/wood product complexes become more common 

- the environmental regulations grow more strict but at a decelerating rate. 

The demand for inexpensive printing and writing paper will grow at a steady pace. 
To save capital and wood raw material this demand should primarily be met by papers based 
on mechanical pulps. The necessary paper quality is obtained by some addition of bleached 
sulphate pulp. The long range supply of energy then becomes a most vital question. In 
most cases the environmental requirements can be met with present technology and is unlikely 
to be a major technical obstacle. 

The increased importance, in relative terms, of the cost per ton for energy conserva- 
tion and environment protection is likely to be a strong factor in the future toward large- 
scale operations and integration. Although there is no significant evidence to prove that 
large plants are generally more energy-efficient than small ones - the correlation seems 
rather to be one of the extent to which energy consciousness has penetrated the staff and 
ranks - there is little doubt that large mills and groups of companies will be better 
placed, with regard to finance and staffing, to make use of the increased flow of information 
on new technology and about energy saving and generation measures that is an offspring of 
the "energy crisis 11 . 

Integration and large units also give advantages for the environmental protection. 
In the planning of environmental programmes and mill modifications large units usually have 
more technical expertise available. Integrated units provide better possibilities to lead 
the effluent from one part of the mill to use or destruction in another. Effluents oan 
also be combined and led to a common treatment facility. 

The economic and technical strength of larger units usually makes supervision and 
training more efficient. Computer capacity and knowledge may be available to simplify 
environmental control routines and reporting. 

The one major drawback to large units is that in spite of far-reaching environmental 
protection measures the daily discharge may be high. This may lead to a difficult situatisa 
in a sensitive recipient. 
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4*4 The need for research and development 
Ehergy 

A high priority area is the study of chip refining, pulp refining and beating. It is 
of the utmost importance to find ways of reducing the high energy demand in those operations* 
Sinoe our fundamental knowledge is fairly sparse we need both basic studies and evaluations 
of practical solutions* 

In chemical pulp mills the electric energy demand is usually higher than the amount 
generated* Process modifications and new equipment should be sought to minimise the 
electric energy requirements* 

Tb recover and up-grade low value heat energy, heat exchangers and heat pumps should 
be studied for new applications in the pulp and paper industries* 

In the development of new energy saving technology, full scale demonstration type 
units are often required* The capital cost of these are very high and the risks are 
oommensurably high* Governments could play a part in this development by sharing the 
risks* 

Environment 

Effluent treatment in mechanical pulping should be investigated with special 
emphasis on concentrating the organic substance and burning it or utilising it* The 
complications resulting from peroxide bleaching and the production of ohemi-mechanioal pulps 
must be considered. Combined effluent treatment/destruction when a mechanical and a 
chemical pulp mill are in close proximity to each other should also be evaluated* 

Sinoe the water systems in the mills will be tightly closed in the future, it may be 
technically and economically feasible to revover heat from the final effluent* This heat 
may be used to evaporate part of the effluent and thus prepare it for burning or further 
treatment or utilisation* 

It is a most vital task to render the effluent from the production of bleached 
chemical palps harmless* Possible solutions are to recycle the effluent for destruction 
in the recovery system or a change in production technology* The former alternative 
requires a chloride bleed-out system of which there are several possible solutions to be 
evaluated. Another possible alternative is a change over to bleaching with oxygen, peroxide 
and chlorine dioxide* 

Present day technology for the collection and destruction of malodorous gases from 
the sulphate pulping process is very effective and the remaining discharges small* The 
residual discharges present no health hasard (according to what is known today) but may be 
regarded as an aesthetic problem. The eventual elimination of odours from the pulping may 
be necessary in the future depending on mill site* 

Whether this can be accomplished by a change over to sulphur-free pulping liquors 
is not knwon* Research work is underway and the process seems feasible from a pulp quality 
standpoint for hardwood pulps* In softwood pulping the physical strength of the resulting 
paper is so far too low* A further support for research and development in sulphur-free 
pulping and the subsequent bleaching of the pulps is necessary. 

In paper making the most obvious need for RAD activities is in respect of highly 
closed paper machine systems* To facilitate effluent treatment and recycling it is 
desirable to close the water system to the greatest extent possible* Very little is known 
of the effect of the build-up in the water system of organic substances on the paper fo 
tion sad paper characteristics. The dynamic behaviour of such a complex system is also 
largely 
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Pulp and paper quality 

So extend the use of pulp* with a very high yield to all sorts of paper, ways of 
improving brightness* brightness stability y fibre strength and bonding strength should be 
investigated* The established technique of bleaching meohanioal pulps gives a less 
satisfactory result on thermomeohanioal pulp. There is no known 9 technically feasible 
method of inducing brightness stability* 

Marginal increases in brightness can be obtained by development work* 1 more substan- 
tial brightness increase and brightness stability require a massive fundamental effort* 

fhe lack of strength in papers from mechanical pulps is due to fibre cutting, low 
flexibility of the fibres and low specific bonding power of the fibers. A thorough 
understanding of fibre versus sheet properties, improved flexibility, fibrillation and 
bonding is necessary to produce a strong 'mechanical 11 pulp. For printing papers the 
opacity and good printing properties must be preserved. 

The use of recycled paper saves wood raw material and energy (when mechanical pulps 
are substituted). Some of the paper making properties of recycled fibres decrease drastically 
when they have been used a certain number of times. Research and development work is needed 
to clarify the mechanism behind the fibre damage t to find remedies and to develop a suitable 
process. 
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5. CONCLUSIONS 

Our present energy source* are limited and it will take considerable effort and time 
to develop the sources wind, solar and fusion energy to technically viable alternatives* 
The price of energy will continue to rise and on a short time perspective the pulp and 
paper industry must invest in energy saving measures in existing mills. It is also 
indispensable to find and develop energy minimising technologies to incorporate in our 
future mills* 

At present the investment for energy supply (back pressure turbines, boilers, 
motors etc.) is of the order of 15 to 20 percent of the total investment for a new pulp or 
paper mill. Energy saving measures will lead to an increase in these figures by 2-5 percent 
units* In constant prices the cost for energy will probably increase between 30 and 100 
percent to the year 1990. This means an operating cost for energy close to 50 US I/ton for 
chemical pulps and over 100 US I/ton for integrated newsprint. All efforts should thus be 
made to maximise the production and use of steam and electric energy from internal sources, 
etc., spent liquor, bark and wood residues. 

In the future the pulp and paper industry will probably be obliged to decrease the 
discharges further. At present between 15 and 25 percent of the total investment for a 
new mill is used for pollution control equipment. To reach an optimum in overall environ- 
mental protection (of the Schaumberg curve) and to minimize the investment and operating 
costs the following strategy is suggested: 

a) the correlation between the discharge level and the state of the recipient should 
be established (ecological balance). As a result an acceptable level of discharge 
can be determined; 

b) any compounds with undesirable effects (especially long-term) should be identified 
and ways to reduce the discharges to allowable levels be sought. 

The basis for all environmental protection work are laws and regulations. The 
discharge levels prescribed are of great importance since they directly influence the 
manufacturing costs and the capital requirements. The common aim for industry and 
authorities alike must be competitive production units in ecological balance with the 
surroundings. Representatives of industry and the authorities must establish and maintain 
good oonsronioation and a deep insight in the interplay between technical, ecological and 
economic factors. 

Ehergy technology and environmental protection are key elements to the future. It is 
therefore of great importance that students, engineers etc. on all levels get a modern and 
thorough education and vocational training in those and related subjects. Bnphasis should 
be given to these subjects in schools, universities etc. specialising in pulp and paper 
technology. 

Energy awareness must be a continuing facet of company and mill management in order 
that it can be effectively spread down the rank and file. 

Research and development work should also be devoted to energy questions and ways 
to decrease pollution. The energy demand in the defibration of high yield and mechanical 
pulps is very high and ways to reduce this is a high priority research area. Sulphuxt-free 
pulping, the elimination of the environmental impacts of bleach plant effluents are also 
of vital interest. 

Tb avoid duplication of work and to ease the transfer of knowledge on technology, RAD 
activities and practical solutions, it is suggested that means are found to make the infor- 
mation available on a worlwide basis. This is especially important since the technology for 
energy savings and for environmental protection is internationally applicable. An open 
exchange of information and experience is the best means of bringing about rapid and 
substantial results in energy conservation in pulp and paper manufacture. 



AOTEX 1 



THE anger DEMAND TOR BLEACHING CHEMICALS 

In a total balance for the energy demand of the pulp and paper industry, special 
mention must be made of the energy demand for making bleaching chemicals . Chlorine 
dioxj.de generation (from chlorate) requires close to 13 MNh per ton of product and, in 
addition, 7 QJ in the form of steam. For comparison a total of 200 - 400 ktfh is needed 
to make 1 ton of o^rgen depending on the process configuration. 



The demand for electric and steam energy to produce 
1 t of chlorine, chlorine dioxide or sodium hydroxide 



Bleaching chemical Energy required 

Electric 
kMh/t 

Chlorine 1 620 

Chlorine dioxide a ) ^2 770 7,1 

Sodium hydroxide 1 440 - 



a) A yield of 85 % in the olorine dioxide process has been assumed 

To produce a conventionally bleached sulphate pulp, bleach chemicals with an 
energy content 9 of around 300 kWh and 65 MJ per ton pulp are consumed. This 
corresponds to approximately half of the electric energy demand in the pulping process, 
For environmental and also other reasons we may expect a gradual change over to more 
extensive use of chlorine dioxide. This will increase the energy consumption for 
bleaching chemicals to 350 - 400 kWh/ton. 
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ANNEX 2 



BASE DATA 



Table 1 

Table 2 

Table 3 

Table 4 

Table 5 

Table 6 

Table 7 

Table 8 

Table 9 

Table 10 

Table 11 



Aiergy sources and consumption in Finland, Sweden and USA 1973 
and 1985 

Comparison between costs for different fuels and electric energy in 
various countries 

Ehergy consumption in the Swedish pulp and paper industry. 1973 
average and 1983 forecast 

Comparison between energy consumption in the pulp and paper 
industry in Prance, Japan and Sweden 

Calculations of energy saving measures for existing mills 

Calculated energy consumption for new mills where a maximum of 
energy measures have been applied 

Regulations for BOD (and COD) discharges from pulp and paper mills 
in different countries 

Regulations for discharges of total suspended solids from pulp and 
paper mills in different countries 

Pulp and paper production and resulting discharges to water for 
Canada, Finland, Sweden and USA. 1975 actual average values and 
1980 forecast 

Present discharges to water for Swedish integrated kraftliner mills 
and ways to reduce discharges. Estimated investment and specific 
costs for environmental measures 

Present discharges to water from a Swedish newsprint mill and ways 
to reduce discharges* Estimated investment and specific costs for 
environmental protection 
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liable 1 t 



sources and consumption in Finland, Sweden and USA 
1973 and 1985 (1,2) 



orator SOUBCES 





1973, 


, wh 






1985 f THh 






Sweden 1 


/Inland 


USA 


Sweden 


L Finland 


USA 


Oil 


313 


153 


9160 


324 


185 


14820 


Coal 


20 


30 


3870 


50 


60 


6590 


Qas 


- 


- 


7030 





13 


8230 


Wood, wastes 


34 


37 





37 


53 





Hydro power 


71 


12 


310 


77 


15 


2470 


Nuclear power 


7 


- 


131 


197 


60 


1650 


Total 


445 


239 


20950 


685 


386 


33760 


JWEBOT CONSUMPTION 
















1973 


. THh 






1985. THh 






Sweden 


Finland 


USA 


Sweden 


Finland 


USA 


Industry 


160 


88 


6140 


230 


126 


8030 


% for Palp, Paper Ind a ^ 


40(18) 


64 





f) 


60 





Transports 


56 


26 


4990 


80 


36 


7620 


Household & commercial 


161 


87 


4600 


165 


114 


5760 


El generation*' 


- 


- 


6140 





- 


11490 


Synthetic gas 


- 


- 


- 


- 


_ 


620 


Losses 


68 


43 





210 


110 





m 1 f|W4>*1 ^MA%MT *** MMMM*> 4 


*** 4 M O.j)4..4. 4 













(18) denotes externally required 
b) Conversion from heat to electric energy 
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Cable 2 s Comparison between coats for different fuels and electric energy 

in various countries (16) 



Tear 


Country 


Oil 


Coal 
$75j 


Qaa Eleotrio 


*/3 


$/OJ 


$70J S/HHb 


(*/w) 


1976 


Sweden 


80 


2.3 





23.8 


(6.6) 


1976 


Japan 


(approx.) 63 


1.8 


0.8 


0.95 36.0 


(10.0) 


1976 


USA 


71 


2.0 


2.1 


0.95 34.5 


(9.7) 


1974 


Canada 


40 


1.2 


0.5 


66 


(1.9) 


1976 


Germany 


80 


2.3 


1.7 


37.8 


(10.9) 


1975 


Finland 





2.1 


1.5 


23.8 


(6.6) 
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Table 3 : 



Biergy consumption in the Swedish Palp and Paper Industry. 1973 
average and 1985 forecast (4) 



Production 
category 


Steam loe/tg/) 
1973 98! 


Electric energy t kHh/too 
5 1973 19B5 


total 


oil 


total 


oil total 


external 


total external 


Non-integrated \ 
unbleached sulphate ' 


530 


100 


490 


670 


390 


650 360 


Non-integrated \ 
bleached sulphate*' 


570 


140 


570 


80 780 


380 


740 360 


Non-integrated \ 
unbleached sulphite ' 


390 


220 


410 


100 640 


380 


640 360 


Non-integrated \ 
bleached sulphite*' 


500 


195 


440 


90 960 


400 


900 390 


NSSC*' 


140 


40 


140 


.. 380 


270 


370 


Integrated kraftliner 


510 


150 


470 


140 1000 


710 


950 680 


Integrated newsprint 


310 


230 


310 


230 2050 


1700 


2100 1700 


Non-integrated 
fine paper 


280 


270 


250 


870 


700 


770 


Tissue paper 


350 


350 


280 


280 1350 


1350 


1150 


Cardboard 


270 


250 


230 


220 715 


475 


630 



a) Flakrt or cylinder dried 

b) Wet pulp (not dried) 
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Table 4 t 



Comparison between energy consumption in the pulp and paper 
industry in France, Japan and Sweden (16) 



Total fuel consumption 
(Ioe/t9o) 


Total electric energy cons. 
(kWh/t9o) 




Sweden 


Japan 


France 


Sweden 


Japan 


France 


Bleached sulphate 


570 





TOO 


780 


800 


720 


Unbleached sulphate 


490 


290 


290 


660 


800 


390 


Mechanical pulp 


100 








1760 





1540 


Newsprint and magazine 
paper 


230 


200 


270 


680 


540 


715 


Kraft paper 


250 


270 


300 


750 


700 


740 


Writing and printing 


280 


260 


300 


870 


880 


900 


Paper board 


270 


260 


300 


715 


720 


730 


Tissue paper 


350 


360 


400 


1350 


1300 


1400 
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5 s Calculations of energy saving measures for existing mills (22) 



Measure 


btimated Investment*) 
Million Skr 


Estimated Saving 
n3 oil/year 


Secondary heat for heating premises 


6.8 


6000 


Beoiroulation of live steam oondensate 


1.9 


4000 


Increased evaporator capacity 
(from 5 to 6 steps in sulphate mills) 


4.3 


4400 


Lower stack gas temperature in 
the recovery furnace *>) 


2.7 


1900 


Increasing pulp dry content 
after pressing c) 


11.4 


2000 


Better wet pressing of paper 
and paperboard ) 


5.7 


3500 


Increased burning of bark 


8.2 


2000 



a) Investment for a mill producing about 900 ton (metric/day) 

b) The stack gas temperatures are lowered from 135 to 120C 
o) The dry content is increased by 2j6 
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energy saving measures 


has been applied (26) 






Non-int c grated 
bleached kraft 


Integrated 
kraftliner 


Steam 01/190 






Consumed by the process 


11.9 


11.6 


Generated from black liquor, 
bark etc. 


19*6 


13.8 


Excess 


7.7 


2.2 


Oil to the lime kiln 


1.4 


1.1 


Net excess 


6.3 


1.1 


Electric energy kHh/t9o 






Consumed "by the process 


650 


770 


Generated with back pressure 


570 


540 



Net that has to be supplied 

externally 80 230 
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Table 10 * Present discharges to water for Swedish integrated kraftliner mills and 
ways to reduce discharges* Estimated investment and specif io costs for 
environmental measures (27) 



Parameter 


Average 1975 


1975 Average 
biological 
treatment 
added 


A modern Swedish mill with 
tightly closed water system 
but no biological treat- 
ment 


BODy fcg/t 


15 


3 


3 


Investment oosts USt/t^ 


3 (*) 22 


31 


34 


Specific oosts USl/toj 


:><*> 6.7 


9-0 


6.0 



(a) for environmental protection expressed in US$ per ton annual production 



Table 11 i Present discharges to water from Swedish newsprint mills and ways to 
reduce discharges. Estimated investment and specific oosts for 
environmental protection (27) 



Parameter 




Average 1975 


1975 
biological 
treatment 


A modern Swedish mill 
including biological 
treatment 








added 




BOD 7 


kg/t 


14 


4 


2.5 


Investment costs 


us$/t() 


23 


36 


35 


Specific costs 


, A (.) 


5 


9 


8 



(a) for environmental protection expressed in USl per ton annual production 
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ANNEX 3 



DEFINITIONS, UNITS AND CONVERSION FACTORS 

Definitions 

BOD (Bio-chemical Oxygen Demand) means the quantity of die solved oxygen required to 
stabilise the oagrgep-demanfl i Tig decomposible organic matter in the waste water* The 
stabilisation is carried out "by "biochemical action during an incubation period, at twenty 
degrees centigrade* The most common incubation periods used are five and seven days, 
indicated by BODj and BODy. 

The ratio BODy/BOD^ is about 1.15, but depends on the type of waste water. 

COD (Chemical Oxygen Demand) means the amount of dissolved oxygen required under 
specified conditions in the chemical oxidation of the organic and oxidizable inorganic 
matter contained in the waste water* 

Colour is measured as the light absorption of the waste water at a certain wave- 
length and a certain pH-value* The sample has to be filtered to avoid light scattering, 
caused by suspended particles. The light absorption is compared to that of platinum salt 
standard solution and is expressed as its a content of platinum* No generally accepted 
method for colour measurement exists* 

Suspended solids means the matter retained when a sample of water is filtered through 
a specified filter* In Sweden, a filter paper of glass fibres with a pore sice of about 
10 jm is specified, but smaller particles are retained by the material that collects on 
the filter* 

Loe (litre of oil equivalent) is the energy content of any fuel calculated in terms 
of the average energy content of one litre of heavy oil (39*0 JU) at 100 percent heat 
efficiency. 

Toe (ton of oil equivalent) is the energy content of any fuel calculated in terms 
of the average energy content of one ton of heavy oil (41 *0 QJ) at 100 percent heat efficiency* 

Onits 

The units used in this paper accord with the SI unit system. 

The mass unit is 1 kg* Derived from this is 1 t, or 1 ton, equal to 1000 kg. 

The volume unit is 1 m , equal to 1000 litres* 

The energy unit is the joule (J) 

The work unit is the watt (W). 
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F*fix UMd arcs 



T (tera) 


- 10" 


(giga) 


- 10* 


M (ug) 


- 10 6 


k (kilo) 


- 10* 


ju (micro) 


- 10- 6 


i.. Wh 


is 10 12 Wh 



Conversion factors 

1 t - 1 nitric ton - 1.10 abort ton 

1 kg 2.205 Ibs 

1 kg/ton 2.000 rb/ehort ton 

t^ means ton air dry product (pulp or paper with approximately 90$ dry content ) 

1 m 3 - 35.3 ft 3 - 264 US gallons - 220 Imperial gallons 

1 m 3 - 6.29 barrels (oil) 

1 W - 3.41 Btu/h 

1 J - 0.239 oal - 0.948 x 10~ 3 Btu - 0.2?8 x 10~ 3 Wh 

1 Skr - 0.24 



Eleotrio energy is usually expressed as kNh. Heat energy, fuels, steam etc are 
expressed as J. 



Die specific cost is defined as the sum of operating and capital cost (annuity 
0.163) expressed per ton product* 

Annuity is defined as the periodic payment, "by equal instalments over the economic 
life span of an investment, of total interest and depreciation. It is calculated 



x 100 



- (1 * I)' 



i - periodic interest rate 
n - number of periods 



- aso - 



Example t Th* investment is repaid in ten years. The yearly interest rate it 10 y 
15 and 20 percent* 



n - 10 
n - 10 
n - 10 


i 0. 10 
i - 0.15 
i - 0.20 


A - 16.3 
A - 19.9 
A - 23.9 



In this report f the term annuity is used as a measure of the return on capital 
required on an investment in order to make it competitive with other investments* 
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This paper treats of technology in the pulp and paper industry, its transfer to 
developing countries and some of the mainstream trends current in countries where this 
industry is well established* It also deals with manpower and the many requirements for 
its training. 

If successful ongoing technology transfer is to be achieved, satisfactory answers to 
the following key points are believed to be essential *- 

(a) A political decision is needed to allow an adequate share of total 
resources to be devoted to a major project on a long term basis i.e. agree 
priority of the project. 

(b) A strong local group must be formed to organise early studies and 
to carry through the project. 

(0) Adequate time must be allowed for the feasibility studies which must 
be in sufficient breadth and depth. Die market study is 
essential. 

(d) If any partnership is involved in developing a project then a clear 
understanding of each partner's long term interests and aspirations 
must be exposed. These must be capable of being developed into a 
common identity of interests for long term success. 

(e) A long term understanding must be reached with the Government on the 
political attitude to foreign participation with pre-arranged understandings 
of what happens if the political scene changes. 

(f ) The importance of a proper feasibility study cannot be sufficiently 
stressed, even if its cost is higher than a less thorough one. 

With a good feasibility study and the selection of proven and reliable 
plant, any extra initial investment is likely to be more than offset 
by later savings. 

(g) In selecting consultants, contractors and partners it is essential that 
they have practical operating experience of their areas of responsibility. 

(h) Economies of scale factors must be thoroughly investigated as there 
are oases where under certain conditions small installations can be 
more cost effective than large ones. In other words, big and 
sophisticated is not necessarily beautiful. 

(1) It is essential to recognise any limit of skill, experience and 
services available locally and only to plan a project which can 
operate on those available, unless there is a long term agreement 
to operate with a high level of foreign help. 
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(j) fhe recruitment and especially training of ths local team, 

with essential spares, is a long and costly process if it is to be 
done properly* There are no short outs* 

(k) Where there is no established and developed industrial base y some 

ongoing "after sales service* 1 will be highly desirable if not essential, 

(l) For a successful project all parties must get an adequate reward for 
their inputs. The form of the reward may vary, but it must be real 
enough for all to have a strong incentive to establish a complete and 
successful business and not just an assembly of hardware* 
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In approaching the preparation of this Paper, it seemed essential to understand what 
was meant by "Technology" and also that it should only concern itself with the concept of 
"Successful and on-going transfer"* There is probably little difficulty in arranging to 
build a plant somewhere, but this is a very different thing from establishing a successful 
operation and ensuring its future progress. This very positive approach brings into the 
open the basio questions which need to be answered satisfactorily by the potential buyer 
in addition to the on- go ing responsibilities both seller and buyer must accept if they 
are really determined to establish a successful enterprise. 

The Concise Oxford Dictionary defines Technology, inter alia, asi- 

The science of practical or industrial arts. 
The study of development of such arts. 
The application of science* 

This definition appears to be very useful in that it points not only to the very 
wide field covered by technology, but also underlines that at least certain aspects are 
"arts" rather than "exact sciences". It is in this area that the greatest problems and 
misunderstandings can probably arise if there is not this appreciation by potential 
buyers before a project starts. In other words, in addition to specific items, such 
as plant design, control equipment or patent know-how, technology also covers such 
things as Accumulated experience (Know-how), Management, Marketing and Sales techniques, 
Financing and Financial Control, and so on. 

Following from this, the successful transfer of Technology for the purpose 
of this Paper is taken to include the following stages:- 

Feasibility study or studies, including appropriate 
market research. 

Collection and presentation of all relevant information 
covering particular technology, process design and 
control, product specification, tests and test methods. 

Process design of the plant where it is proposed to use the 
specific Technology. 

Training, including recruitment and establishing correct 
training procedures. 

Commissioning. 

Setting up teams in both supplying and receiving 

organisations to ensure proper use of the technology. 
This may include Management, Marketing, Sales training 
including training in customer servicing and essential 
Management Services. 

"After Sales Services" i.e. the continuing back-up which 
will be needed to overcome subsequent problems and to 
support developments. 
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In this Paper, attention is concentrated on the problems associated with technology 
which is new to the buyer and for which there is no existing base operation in the same 
business. Obviously there will be many cases where a project covers addition to, or 
upgrading and development a to existing operations* !Rxe degree to which the various steps 
discussed in this Paper can be dispensed with will depend on the experience and size of 
the buyer. 

It is strongly urged, however, that it should be recognised that the successful 
transfer of technology is always a difficult problem even between developed and 
sophisticated companies. For this reason many of the steps discussed will still need 
to be taken even if on a modified or sometimes an "in house 91 basis. 

2. BSTABLIBHIHQ THE REASON FOR WAHTINQ TECHNOLOGY 

In the pulp and paper industry investment in major projects can run into several 
hundred million dollars and subsequent losses on operating can also run at a very high 
level for several years. 

It is, thus, of the highest importance that before any extensive work is done, 
an objective appreciation is made of the reasons why the acquisition of particular 
technology may be desirable or necessary. This must, of course, be done at company 
level, but it is equally important that if a major project is contemplated an 
appreciation has also been made at top Government level that heavy and possibly 
continuing expenditure for many years on such a project does have priority over other 
alternative uses for what are usually relatively limited national resources. 

It would appear that too often the approach is that "Here we have a forest so let 
us set up a pulp and paper industry 91 . Whereas it might make much more economic sense 
initially to sell wood chips, import very competitive finished paper and install a 
printing or converting plant, leaving the resources so saved for investment in, for 
instance, agriculture in order to improve the food production levels. 

It may be, therefore, that the first thing to be done is to engage a consultant 
to help decide on the priorities for the use of available resources. 

Another key requirement is a clear understanding of the si&e and nature of the 
market to be served. Too often there is an assumption that any surplus tonnage can be 
sold to export markets. In practice, because of all kinds of reasons, the product may 
be unsaleable elsewhere. For instance, because of raw material limitations the finished 
product may not meet world standards, or the world market may already be saturated. 

Alternatively, for political or other reasons, it may be suggested that a non-viable 
operation be set up and protected, short or long term, by a tariff barrier. It must be 
remembered that the result of this is that all users in that country are thus forced to 
use relatively expensive materials which in turn may make their own industries non- 
viable by world standards. Naturally this danger has to be balanced against the 
possible advantage of protected production to the eoonosqr of the country as a whole. 

Where the apparent market demand is, as yet, below an economic fill for a machine, 
it may, for instance, be worth considering the establishment of a finishing end for 
bought in jumbo reels and then, when volume has built up, there may be a good case for 
integrating backwards into production. When the first priority is maximum job creation 
for minima* investment this approach may have great appeal 
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It is suggested that a very useful discipline in the evaluation of a project is 
to expose the economics on the basis of the domestic or tied market. The subsidy 
needed to protect an uneconomic but otherwise viable project is then properly exposed as 
a HJHDQJ which has to be recognized as a charge on the rest of the economy, possibly on 
a long term basis. 

3. TBCmOLOOT THAH3PER - HOW EASY? 

It is probably helpful to start by accepting that any successful transfer of 
technology is difficult and needs very careful and detailed work even between the most 
sophisticated partners* If the industrial environment and infrastructure of the 
receiving partner is different from the selling partner then the problem is very much 
greater. 

If the whole subject of transfer is not approached on this basis, then there is a 
serious danger that insufficient care will be taken to organize the transfer effectively 
and that insufficient funds will be made available to perform the preparatory tasks in 
sufficient depth. 

There is then a need to be certain that a particular technology , which is successful 
in a developed country, will perform equally well in a different environment. It is 
necessary to study the nature and experience of the user industries to determine what 
their special needs may be. Unless this is done an excellent product may be produced 
from a new project, but it may be quite unsuitable for the particular needs and skills 
of the local paper and board converters which have been developed for different products. 

The technology of any particular process or product is usually a dynamic and 
developing thing as is the technology of the user industries. As a basis for a 
successful long term venture it is, therefore, necessary to be prepared to make a long 
term and continuing investment to ensure that suoh development continues in a new project. 
Whether this investment is in a trained development team at the local mill, a continuing 
know-how agreement with an outside company or a combination of both must depend on 
circumstances. The important point is to recognize the essential need for such an 
investment if long term success is to be achieved. 

Experience shows that an important factor in the successful transfer of technology 
is that the receiving organization really believes it wants it, not merely at top 
management level, but right down to supervisors and machine operators. Unless all of 
these people really want to acquire and apply the technology because they believe it 
will do something positive for them or their unit f then poor results will usually emerge. 

Another important point is to ensure that the cost of purchased technology is fully 
reflected in mill costings so that people have an incentive to get something out of it. 

UHQ TECHKQLOQT 

The previous section has drawn attention to the inherent difficulties of transfer 
between any parties f but if these difficulties are recognized then they can usually be 
overcome. 

One of the first requirements is for the seller to be able to identify what it is 
he knows and which he proposes to transfer to someone else. 
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This may be far less easy than it appears at first sigfrt and certainly has to be 
divided into those things which oan be written down - suoh as operating routines, 
formulae, accounting procedures, etc* - and those things which come under the heading 
of "know-how" or "experience". 

For the first, manuals oan be prepared and, assuming the recipient has the necessary 
academic skills, there should not be too much problem in a successful transfer. 

Incidentally, in preparing manuals, contracts and other documents the language 
problem must not be overlooked* All documents must be prepared in the language of the 
receiving country which requires especially skilled translation for technical matters. 
Equally, all units of measurement must be expressed in terms of those used locally, 
which again may require painstaking "translation" from another system. 

For the second ("know-how" and "experience 11 ) there is no substitute for an 
appropriate period of education* Since most things in this category only arise on an 
ad hoc basis during normal job performance, it is almost certainly necessary to organise 
"on the job training 91 at the seller 1 s plant or office. 

It must, however, be reoongized that in any normally practical training period it 
will be quite impossible to transfer completely the experience of 10, 20 or 30 years 
and the recipient will only really acquire full skill after he himself has faced up to 
and solved problems for which he has no ready made answer* Hopefully, however, his 
training will have given him the capability of analysing a problem or situation and, 
from this, developing a logical solution* 

Where it is not possible to organize training in a seller's plant, it may be 
possible to hire an experienced operator, or operators, for an extended period as 
consultants to train people in their own locations* The problem here is to ensure that 
the people concerned do have the required skills and experience which can be applied in 
the circumstances of the receiving plant and that their experience is fully up to date* 

In acquiring general skills required in pulp and paper industries, use can be made 
of universities and other educational institutions in developed countries, including 
specialist pulp and paper centres* Included in this category may be Research Institutes 
willing to award Fellowships to suitable applicants* 

With the growth of the pulp and paper industries in new areas there will be a demand 
for many more trained people* Buy will not become available automatically and adequate 
forward planning must be done* Ibis may mean looking several years ahead and a 
suggestion has been made that some international agency might be set up to act as a 
centre for transferring general technology* 

While there are many attractions for suoh a thought, the problem is likely to be 
researching and identifying the market demand plus the arrangements for financing such 
a venture* To be effective the training centre would need to have (or have access to) 
pulp and paper machinery, not easy to organize in practice and at aa economic cost* 

in alternative might be an international clearing agency who could maintain a 
register of operators willing to offer training and put potential purchasers in touch 
with thi* In practice it is felt that enough can easily be learnt about suitable 
training opportunities through established associations or consultants and another 
agency only adds cost* 
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All alternatives for training must be fully evaluated in the context of each 
particular need and most be fully examined in any feasibility study* 

5. na COST OP ncmoLoqr AM COMOBCIAL SAFEQUAHIB 

There is a growing tendency in all walks of life, both national and international! 
for much to be said and written about "Rights", but very much less about "Responsibilities". 
This is certainly true in the field of Technology where some parties feel strongly that 
the rights to all technology should be made freely available and without any reservations 
as to how that technology is used and any responsibilities which should go with it* 

It is, of course, the undeniable right of any country to introduce whatever 
legislation it wishes to oover the purchase, use and development of technology and wide 
ranging proposals have recently been developed under the auspices of UNCTAD* 

It must, however, be recognised that a very large part of available technology is 
in the hands of commercial companies and has often only resulted from heavy investment 
and expenditure over many years* Today it forms an important part of the assets of those 
companies. 

It is, therefore, quite unrealistic to expect such commercial organisations to part 
with their technology unless, in one form or another, they receive an adequate price in 
return* Part of this price may be a need for certain commercial safeguards and if 
legislation prevents, or is likely to prevent, a satisfactory commercial contract being 
negotiated, then it is likely to act as a serious hindrance to technology transfer* 

Very similar comments apply to technology and know-how in the hands of national 
institutions, since this also has only come about due to the deliberate allocation of 
available national resources for the purpose* 

If a really successful transfer is desired and planned some form of adequate price 
is therefore of the greatest importance, because it is necessary for the seller to have 
a real incentive to deliver a full value package* If, due to competitive pressures, 
a project ends up by being very cut price then the only incentive for the seller is 
often to get out as quickly and as cheaply as possible* 

In practice there may, of course, be aid schemes of one kind or another which will 
provide the money to buy technology so that there is no direct cost to the developing 
country. The key point is that in the commercial world someone has to pay a fair price 
if a fair result is expected* 

As a generalisation it is also likely that most potential sellers of technology, 
who are also manufacturers, will have established markets for the products which are 
the subject of the transfer* The commercial policies of the buying country may, 
therefore, be of importance to the seller in deciding whether to take part in a deal 
or not* If the likely result of the application of technology is to introduce new 
capacity and a new competitor into an already saturated world market, possibly also 
with some form of Government subsidy, then the seller's incentive may be severely 
curtailed* 

this problem can equally work the other way if the seller becomes a partner in a 
venture which requires some form of protective tariff to allow viability* Some long 
tent commitment is needed from Government to avoid a sudden change in the ground rules 
which could result in disaster for the project and the partners* 
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Commercial considerations also come into play when any patented information, trade 
ark or copyright becomes part of a deal and the teller will need adequate safeguards, 
both during negotiations and built into any contract to protect his position* 

It is also necessary for potential sellers of technology to think out how they are 
going to value their technology. How much is provided free at the feasibility stage. 
How can thqy contribute to a feasibility study without disclosing information whioh 
might then reduce the value of the whole package. A proper policy must be worked out 
before any approach is made to negotiations. 

6. SETTHQ UP THB FEASIBILITY STODT 

The first essential is the formation of a strong local Group in the buying country 
with sufficient interest and funds to undertake the preliminary work necessary to 
setting up a successful feasibility study and carrying it through. 

Ihis group must include individuals or organizations with sufficient stature and 
influence to be able to talk and negotiate with Governments, sources of finance and 
world organizations. 

This group must recognise that in some large projects the studies and negotiations 
prior to establishing a case for funds and/or placing contracts may take several years. 
It is most important that in order to save time and/or money, corners are not out in 
these important stages or serious harm may be done to the future prospects of success 
of the project. 

It is necessary to specify the assumptions to be made on whioh the feasibility 
study must be based and to take all possible steps to test the validity of the 
assumptions under all likely and unlikely conditions. Where exact details cannot be 
forecast and subjective judgments have to be made, then arrangements must be made to 
expose the sensitivity of the project to changes in the basic assumptions. 

It is also important to set down the aims and philosophies whioh form the reason 
for considering the project. This is not only needed as a background for the studies, 
but will also be an important guideline for future management of the project when in 
operation. 

Until the aims and assumptions have been clearly specified, it is not possible to 
prepare a brief for the feasibility study itself. It is clearly of the upmost importance 
that this brief is comprehensive and very specific. Failure in these respects may lead 
to misunderstandings and wasted effort and, of course, wasted money. 

Ihe local group must then decide on the agency to handle the feasibility study 
and carry out the brief. Assuming little or no local experience of the pulp sad paper 
industry, the best course would sen to be to appoint a specialised technical consultant 
for this purpose. The requirement is that the consultant concerned must have direct 
operating experience in the particular part of the industry concerned, both production 
and marketing, in using or processing the particular raw materials available, in 
understanding the specific requirements connected with the continued supply of suitable 
raw materials, and in operating in the same geographical area. The consultant may be a 
specialist consulting company embracing these skills, an operating pulp and paper 
company or some combination of both. 



- 247 - 



Onoe selected or more probably during the selection process, the brief will be a 
atter for examination, discussion and possibly modification. The important point being 
that at the end of the discussions there ie a properly qualified consulting agency with 
a mutually agreed and comprehensive brief* 

In the selection of this consulting agency the importance of vested interests must 
be considered. A positive vested interest in the successful outcome of a project, 
whether as a partner or for prestige reasons, is, of course, a valuable insurance* 
However, a vested interest relating to, for instance, the supply of equipment may make 
it very difficult for a consultant to examine and challenge all proposals or quotations 
in a truly objective fashion* 

7. THE SCOPS Of THE FEASIBILITY 8PTDY 

Is a general point it is important to make certain that the final study is really 
in pinpoint detail, even if this is reached via several more general stages. Depending 
on its nature, it may have to be carried out in several stages with a clear opportunity 
to stop at the end of each stage if satisfactory answers do not come up. The local 
group must be sufficiently well equipped properly to evaluate the feasibility study and 
most repeatedly take all possible steps to test its validity and sensitivity* 

In order to be comprehensive the study must cover all of the areas described in the 
following paragraphs in appropriate depth and accurate detail* 

Market Study 

A comprehensive market study is essential before any project can be considered* 
This is the first task of the specialised consultant and until a clear and positive 
market need has been identified over an appropriate time scale no further work on a 
feasibility study is justified. 

Reference has already been made to the problems of exporting and the results of 
artificial protective tariffs and if likely market growth indicates a partially filled 
machine capacity for a period ahead, then this fact must be properly exposed in the 
financial appraisal* 

It is important that the market study looks at the available distribution system 
and sales structure* It is quite possible that this will need development if a proper 
service to a new project is to be possible* 

It is also necessary to be very realistic in only selecting products which have a 
really worthwhile market potential* 

It is quite possible that the most appropriate agency for the madket study is an 
experienced operating company in the product range concerned* 

The experience level of the receiving country 

Onoe a market stu4y has identified a positive need, the next most important 
consideration is probably to make a very careful and objective study of the level of 
industrial expeirisnoe of the receiving country. It is perfectly natural for any country 
to wish to acquire the latest and most sophisticated process and equipment and thus to 
short out the longer development route through which the supplying company has probably 
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passed. It IB, however f often forgotten that the development process not only allows the 
developer to learn step by step, but also forces the development of the essential 
external supporting services or processes whioh may be an essential base. For instance, 
specialist servicing and maintenance. To try to introduce the same level of 
technological development in an industrial environment whioh does not have a similar 
supporting infrastructure is likely to end in disaster because there will be no way in 
whioh plant can be kept in running order* 

The same applies to the level of technical competence of available people. If they 
have not reached the same academic levels in sufficient quantity then they may be 
totally ill equipped to take over the operating and development of sophisticated systems. 
For these reasons it is of the greatest importance to limit the level of the technology 
to be imported to the industrial and academic experience level available. This may well 
mean that the buying country will derive much greater positive value from purchasing 
simple and well tried processes whioh will not only meet the essential domestic market 
needs, but also provide the base on which industrial experience can be built for a step 
forward at some future date. 

To insist on the latest and greatest which, in the event, does not operate success- 
fully is a very costly responsibility. It is a problem of balancing proven or unproven 
and sophisticated or unsophisticated equipment and systems* For instance, in theory it 
may appear sensible to install various "black box 91 systems to aid inexperienced 
operators. If, however, the black boxes cannot be maintained in 100J& condition, then 
the task of the operators may be even more difficult. 

Similarly, as was mentioned earlier, it may be more practical and economic to enter 
the process chain at a converting level, making envelopes and exercise books and later 
working back into pulp and/or papermaking, rather than taking a much bigger initial leap 
with all the attendant problems. 

Equally in this context, the possibility of using second hand plant should net be 
discounted provided of course a proper and independent inspection and evaluation can be 
made. However, this cannot be included in the feasibility study stage because the 
availability and cost of suitable equipment cannot be assessed unless the new project is 
based on the transfer of an existing old mill, or major equipment, of whioh the 
availability, condition and cost is known. In any event the extra cost of new machinery 
may be minimal in relation to the total cost of a project. 

Availability, Method of Collection^ Cost and Means of Transport for Fibrous 
Raw Materials 

Since very few developing countries have extensive supplies of softwood for pulp 
manufacture, the consultant must look at all possible fibrous materials whioh might be 
available, such as hardwoods - including tropical hardwoods - straws, grasses, reeds, 
sugarcane bagasse, bamboo, leaf fibres, cotton lint ere, rags and waste paper. 

The means of purchase and collection and whether they already exist or have to be 
developed, must also be given very thorough study since although all these fibres are 
usable in paper manufacture, the collection problem can be serious and expensive, even 
to the extent of ruling out the use of some otherwise excellent materials* The need for 
special equipment and how it should be provided and financed must also be studied as 
most any likely fluctuation in either supply or demand. Problems whioh would arise, 
for instance, farmers with no outlet for a crop or a mill with no material, must be 
identified and solutions found. 
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Peculiarities of the habits or habitats of any fibre must be understock. For 
instance, reeds grow in water - difficult to harvest. Bamboo flowers at irregular 
intervals and rains the area until it regrows with consequent interruption to supply, 
and so on. Storage problem for seasonal crops may be a serious consideration 
especially if, due to rotting or other changes, an explosion or fire risk may develop. 

It is also important to evaluate existing and alternative uses of any fibre in oase 
all supplies are already fully utilised or through changing values it suddenly became 
unavailable or unoompetitive for papermaking. For instance, many fibres have fuel value 
and with rising oil prices may rapidly become more valuable as fuel than as papermaking 
fibre. 

Availability and Cost of Water 

Although historical usage levels can be greatly reduced by modern systems and strict 
operating disciplines, an adequate supply of water of the right quality is an essential 
need. It is important to carry out a fully comprehensive survey of availability over 
many years to ensure that even in the driest season there will be an adequate supply. 
Equally 9 if the supply fluctuates due to extreme seasonal weather conditions, it is 
important to understand any corresponding variability of quality in order to design 
appropriate water treatment equipment. Indeed, if significant variation in quality 
is likely, it is quite possible that the cost of treatment could make the whole project 
uneconomic. 

Availability t Cost and Quality of Chemicals and Fuels 

The availability and quality of local chemicals and other operating materials may 
have a great influence on the process to be used, the range of products which can be 
manufactured and the design of the plant. Equally, the cost and availability of fuel 
will have an important influence on the design of the steam and generating plant. The 
effect of the introduction of a new demand for fuel must be evaluated in relation to 
the current situation. For instance, will it create a shortage and thus push up prices, 
will the use of bagasse CUB a fibre create a fuel problem in the sugar mill which, in 
turn, can impinge on the pulp mill fuel problem. 

Effluent 

With increasingly extensive legislation on environmental standards there is a need 
for very careful study of the likely effluent and environmental problems and the costs 
for solving then. This matter is dealt with in depth in the separate paper on "Energy 
and Environment 11 . 

Availability and Cost of Electrical Energy 

The reliability of a local source of electricity is very important and may determine 
whether or not mn integrated generating plant is necessary for the mill. There can be 
considerable benefits from combined heat and power generation and consequently, where 
possible, a mill should invest in plant to satisfy both its heat and power requirements! 
subject to a suitable energy balance being obtained. However, if electricity is to be 
purchased f then it is necessary to study the rate structure very carefully so that 
reliable cost data can be developed in relation to peak demands. Naturally, It is also 
essential to study the reliability of the purchased power by checking with other local 
industries whioh are dependent on it and at least standlgr plant for essential services 
is needed* Included In "reliability" is not only continuity of supply! but also the 
quality of the supply, because variability of voltage and/or frequency may be critical 
to efficient plant operations 
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Availability and Port of Labour and Specialised Services 

Because of its overriding importance, Manpower is dealt with in depth in a later 
section* It is therefore only included here as one of the key areas to be covered in 
the study. 

Use of By Products 

When any proposed fibre 9 other material or service is currently a Iqp^produot of 
another process or industry , its continued availability must be very carefully 
investigated. To rely entirely on such a supply without very firm guarantees of 
continuity may be disastrous. 

type of Process 

It is of great importance that the type of process selected is decided only after 
a very careful balancing of the products to be processed and the materials which will 
actually be available. A process which requires very regular supplies of fibrous input 
and GhmLoals may be badly disrupted if previously anticipated standards and variances 
cannot be met. 

The Types and Problems of Construction 

Because of the need fully to take account of local conditions and practices, it is 
essential to secure the advice of a good local architect or civil engineer. It may also 
be desirable to use a local building sub-ooxrtractor for all the civil work. The 
combination of external and local contribution to the project must be fully covered and 
there must be a proper system for supervising the quality and timing of work done. 

Facilities ny*d Costs 



This is one of the important inputs to location, feasibility and viability of any 
major project. Hot only must all available systems be reviewed, but any limitations 
must be exposed, such as maximum load levels, maximum size limitations, loading and 
unloading facilities. Potential damage to goods in transit due to local transport 
conditions may also be an important cost or service consideration* 

Site Selection 

There will be certain essentials which any site must have - water, effluent 
facilities, transport, people and essential basio services* Where alternative sites 
are available (all of which incorporate the essentials) then very careful estimates 
must be made of the balance of advantages and disadvantages of location in relation to 
material supplies at one end and markets at the other. This study must consider not 
only the likely situation at starting time, but for many years ahead and taking into 
account the likely pattern of development, both economically and geographically, for 
the country as a whole. 

Finance 

The whole subject of finance and its availability is the subject of a separate 
presentation* It is only important to stress here, in the context of the atudy, that 
all aspects of the financial implications cf the project must be evaluated in depth and 
have been tested for sensitivity to delays or other problems. In considering financial 
needs it is important to specify clearly funds needed in local currency and those 
needed in any particular foreign currency. Especially with changing exchange rates, 
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the final cost of a project can vary very greatly according to the needs specified. 
Above all | realistic contingency reserves must be built in* 

Time Scale 

A timetable is an obvious part of any study . The importance is 9 however, to make 
it a realistic one* Quite apart from a proper critical path study to identify key 
limiting factors, a realistic allowance must be made for the time various stages are 
likely to take in that particular locality and with the level of experience and basic 
infrastructure available. 

It is important to emphasise that experience shows that all phases in the 
development of a project in developing countries take much longer and cost much more 
than an equivalent project in North America or Europe. This comment applies both to 
the pre-projeot work, to the construction of the project and to its subsequent 
operating, and "higher costs 11 may mean 100$ higher and are a rtsult of inexperience 
in all sorts of areas, training problems, transportation delays and so on. 

It is very important that countries considering any major project in pulp and 
papermaking recognise the long time scale involved both in a proper feasibility study 
and then in the building and running in. A feasibility study carried out in proper 
depth and detail may easily take one to two years and from the date finance for a 
project is agreed to start up may be another three to four years or even more. 

Profit and Loss and Cash Flow 

Here again, emphasis must be on producing a realistic study which incorporates a 
proper exposure of the sensitivities to any variations from the basic assumptions. 
The cost of delay, especially in an inflationary situation, is a particularly important 
consideration. 

Domestic Social Background and Customs 

An important consideration must be a deep understanding of the local environment in 
the area of social background and customs to make certain that they do not conflict with 
the needs of a continuous industry. In other words, are there barriers to continuous 
seven day working, shift working in conventional systems? Bo all workers expect to be 
able to go off at harvest time to gather the local harvest? 

Hecessary Level of Spares 

A realistic appraisal of the level of spares needed is essential in order to take 
account of the length of the supply lime, whether it be local or from overseas. The 
time sometimes needed for clearing goods through ports and customs can be significant 
and also the potential delays of infrequent shipping. 

8. CBALUgQJNQ THE FEASIBILITY STUDY 

In view of the likely costs involved in any major project and because of the very 
heavy potential cost of putting right original errors and omissions, it is of the 
greatest importance that a capability exists to challenge the feasibility study in an 
adequate way. The nature of this capability must depend on the experience of the 
buying company or country. In the case of an experienced industrial company already 



Optra-tin* in that industry, there may be en adequate "in house" capability. If thie in 
not the case, then it will usually be a wiee precaution to engage an independent company 
or consulting engineer with practical experience of that particular business to scrutinise 
and challenge the feasibility study. This may be vital in checking the completeness of 
a specification! level of spares and the like. 

It may be useful to employ this challenging agency as an adviser until final hand- 
over of the project is complete. Alternatively, a future operating partner may be a 
good agency since they will hive to live with the future results. 

This course will, of course, cost money, but it may represent a modest insurance 
premium to avoid what may be a very heavy future burden of poor operation or unforseen 
cost probli 



9. PROJECT BPBOIPICiTIOH 

Following the challenging of the feasibility study and agreement to proceed a 
detailed specification must be drawn up by the best qualified agency as a basis for 
future tenders. The challenging agency may often be the most suitable candidate for 
this task, 

10. HmOJB OP HAHDLDfQ PROJECTS 

There are probably three broad routes through which major projects can be handled. 
In the case of an existing and well established industrial company or group, it may be 
possible to manage the whole project "in house", with possibly some specialist 
consultancy input where there is no established base for the particular process, a 
"turnkey" or total project may be appropriate where one contractor assumes the total 
responsibility for the whole project. The only thing provided being the site. 

In the middle may be a "partial turnkey" project where a local industrial company 
carries out part of the work, especially civil engineering and local services, while an 
overseas contractor takes on the responsibility for the remainder and especially the 
overall design and the introduction and establishment of the particular total process. 

There can obviously be many variations between these three main routes, but the 
important factor in all oases is to have the necessary level of experience represented 
in each main area and for a clear definition of who carries overall co-ordinating 
responsibility and authority, 

Bqually in any project where there is a division of responsibility to two or more 
main contractors, there must be a very clear definition of the areas of responsibility 
for proper co-ordination of all plans. 

The main contractor for a complete project, who may often be a consulting 
engineering company independent of any equipment supplier or operating company, My form 
a contract team of specialist companies, who between them provide all the essential 
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kill* ooveringt- 

Complete design engineering 

Detailed project planning and progressing 

Preparation of the plant site, including everything within 

the perimeter fence 

Construction of all buildings sad structures 
Procurement and inspection of plant 
Cost control of all aspects of the project 
Erection of all machinery and equipment 
Supervision of start up with foreign personnel for all key 

positions until performance guarantees have been fulfilled 
Training of local personnel in foreign mills for all key positions, 

both for operations and maintenance r followed by on~the-job 

training by the foreign counterpart in each case until the 

local man can take over 
Assistance in technical management of the mill subsequent to 

fulfilment of performance guarantees until local personnel 

can assume all of the positions in the mill. 

Throughout the whole project it is, however, the main contractor who carried 
undivided responsibility to ths final buyer. In many respects and especially where 
local experience is limited, this is probably the most satisfactory route* As an 
example of a divided responsibility, oases can be quoted where the contractor was 
responsible fors- 

Complete design engineering 

Supply of all machinery and equipment 

Supervision of construction 

Supervision of erection and installation 

Supervision of start up 

Assistance in technical management for sustained operations. 

The buyer retained the responsibility fori- 

Sub-oontraoting for the actual skilled labour and 
local materials for the erection and construction. 

The contractor had overall co-ordinating responsibility and this division ensured 
that all costs being met in foreign currency were in the hands of one organisation. 

Another important aspect to be established is the relationship of the buyer and the 
contractor. Is it to be strictly arms length where a turnkey contract is let in which 
the contractor is required merely to meet agreed performance standards and then get out 
of the picture, or, is there to be any on-going relationship to cover continuing help, 
advice and technological in-put for the development of the project. Also whether such 
a relationship is purely a commercial contract or is to take the form of a partnership. 

this aspect will obviously depend very much on individual situations, but as a 
generalisation it would seem highly desirable to establish a long term relationship 
whereby the contractor not only has an interest in meeting certain initial performance 
standards, but also has a dedicated interest to the longer term development and 
profitability of the project. 
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The nature of the contractor may vary with circumstances , but will most often 
be an experienced contracting company which has specialised in this kind of work or an 
operating company in another country which has experience of the particular technology 
concerned and which has a capability for project management. 

The bqying country or company will need to have appropriate expert help available 
to assist than in evaluating and challenging design proposals and the subsequent tenders. 
Also to monitor the progress of the project, to be satisfied that the progress quality 
of the work is in accordance with contracts. 

This expert help may well be the consultant who has carried out the feasibility 
study, aided, if necessary, with specialist support, such as quantity surveyors, pulping 
consultants and so on. 



11 THBi JULTURff OF *HPE COHTOACT 

Various references have already been made to subjects which must be covered 
in the terms of the contract . It is not the intention of this paper to give any 
detailed check list of contract items because this will vary so much from one 
circumstance to another* 

It does, however, seem important to summarise certain principles which need to be 
followed if long term success is to be a likely outcome of a project* 

The basic essential at all stages must be the establishment of a very real state 
of confidence and trust between the buyer and seller* Mot only is this desirable to 
promote productive discussion, but it is an essential feature if the consultants or 
contractors concerned are to achieve genuine dedication to the successful establishment 
of the particular project* 

The way in which this dedication is achieved will vary according to circumstances, 
but a key factor is whether both buyer and seller expect to secure a proper reward to 
successful completion* Axis highlights, among other things, the problem of agreeing 
contract terms* The buyer will naturally want to keep the overall cost to a minimum* 
However, this has to be balanced by the likely relationship of initial investment costs 
to subsequent additional investment needs and operating costs* 

fbr instance, in order to achieve a low tender price it may be possible to supply 
short life unproven equipment Which, while satisfactory for start up will rapidly exhibit 
high wear or high breakdown rates with the consequent losses of production and money* 
Alternatively inadequate training might be proposed. 

It is important therefore that the buyer takes a long view and the benefit of 
experienced operating advice in deciding where the balance between low initial cost and 
future profitable operation lies* 

lext is the problem of performance guarantees* Naturally it is reasonable to 
expect a contractor to accept performance guarantees for matters which are fully din his 
control* It must be recognised, however, that in very many projects there are many 
input* which are not totally in the control of the contractor, such am locally produced 
raw materials, local labour, local services* It is very important that buyer and mailer 
face up to this aspect objectively and approach the specification of performance guarecti 
in a realistic and flexible manner* (This is especially difficult if second hand equipment 
is involved) . 

Incidentally, it is equally important where a contractor is apparently willing to 
give all kinds of performance guarantees without qualification* It is worth checking 
whether he is really in a position to do so or whether it is a case of taking a calculated 
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ride that performance will prow to be all right, but, if it isn't, then liability is only 
for whatever penalty i built into the contract. Suoh liability may be seen ae a worthwhile 
"oort" to secure a contract which is partioularly wanted at that time. 



Another important n0 *d i to be certain that the auditing techniques to be ueed in 
checking performance are clearly understood and acceptable to both Bides. This is 
especially important in paper testing where variations in test conditions or in 
instrument s used can cause very great problms and misunderstandings and for this reason 
should be entrusted to en independent reputable pulp and paper research laboratory. 

Dedication to a project may be secured through the contractor also being, or becoming, 
a partner in the resulting project. If this is to be considered then some very careful work 
must be done to establish that a long tern identity of interests really does exist. This 
may not be as easy as it sounds. First of all, the whole political attitude, both now 
and as expected for the future, to foreign participation and remittance of profits must 
be clarified. 

In general a foreign partner will want some specific return from his investment in 
the project. This may be a dividend, a share of total profit, a royalty, a supply of pulp 
or a finished product and so on. 3he local owner whether company or Government may be 
interested in maximum growth, which may mean retention of all profits for several years 
for re- investment. There would thus be almost certainly a clash of interests at some point. 

If participation is on a minority basis what safeguards will the partner have to 
block proposals whioh would be detrimental to his interests? 

It is extremely desirable that the contract includes provision for continuity of 
advioe and access to know-how until the project is running as a viable operation. This 
may be well beyond the time for the final withdrawal of foreign personnel. 

2. KAKPOWSR 

In the preceding sections various references have been made to manpower problems. 
It is probably the most important aspect of any major project -and probably the most 
difficult to solve. Saoh project must be evaluated for its particular manpower needs, but 
the following points will help to indicate the areas for study and some of the possible 
pitfalls. 

For the purpose of this paper it is assumed that the intention is that any new 
project will be staffed by local nationals at the earliest possible moment. 

In principle the stages in the manpower programme appear relatively simple. 
They may be outlined ass- 

Feasibility study identifies manpower needs 
Ricivitment of future key mill personnel 
Training of the team usually in an overseas mill 
Recruitment of a foreign team of experienced people to 

hold key positions at start up and through commissioning 
ftnployment of both teams on site during final erection for familiarisation 
Gradual withdrawal of foregin personnel except from key senior 

management posts 
Final withdrawal of all foreign or expatriate personnel, but not 

before their successors have become fully experienced. 

This may be 5 or 10 years after starting. 
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In practice, however, there are many aspects to be considered* First of all in the 
identification of manpower needs, it is most important not only to consider the project 
itself, but also the infrastructure on which it will depend* Depending on the state 
of development of this infrastructure, it may be necessary to build into the mill 
organisation many supporting services which, in a developed country, would be available 
outside. Alternatively, Government might agree to assume responsibility for establishing 
such services. 

A careful evaluation of the academic and practical standards of people available 
must be made for at least two important reasons. Do the academic standards require the 
import on a long term basis of more foreign technologists or does some limitation need 
to be placed on the sophistication of the project. It is equally necessary to consider 
whether, if a group of nationals are trained for the mill, they will then stay with that 
mill or, having acquired their extra skills, will they be attracted to other industries 
offering different or better inducements. 

The estimated wastage rate must be tabled on a realistic basis so that adequate 
spares are recruited right at the start. It is no good waiting until the need arises. 

In any training programme the problems of language must be considered. If training 
cannot be carried out in a country having a language common with the developing country, 
then the additional problems of language courses must be tackled. 

It is difficult to stress too strongly the importance of ensuring that proposed mill 
training is adequate and appropriate. It is equally necessary to set up a proper "in house" 
training organisation to follow up and supplement this training, both prior to start up 
and subsequently. 

The attitude of a country to the employment and conditions for foreign nationals is 
obviously of key importance in recruiting the start up and commissioning team. If, for 
instance, problems with limited work permits force too early withdrawal of key people 
then much of the success of a project can be put in jeopardy. 

In bringing together the foreign team of experienced people, it is often forgotten 
that very rarely will they already be immediately available in any operating organisation 
since, if they are of the right calibre, they will probably be occupying key positions. 
This also means that they need time to train themselves as a team* Also it is very rare 
that a new project is identical with the plant on which a team has trained and it must be 
remembered that they will also need to train themselves to operate the new plant before they 
are in a position to train the local mill team* They must also learn to operate in the 
environment of the developing country which may require very different approaches and 
attitudes to those considered as normal at home* 

Here again language is a key factor. Unless there is a common language between the 
foreign team and the local national team, the problems of transferring knowledge and 
experience are very formidable even if good interpreters are available* 

In the case of interpreters, should this be the only means of oossranioation, then 
it is very important that they be very fully trained in the technical language of the 
industry. Without this, they will have severe limitations on their success. 

Over and above the technical skills needed is the vital importance of a high level of 
management skill in all key positions* Without this co-ordinating and driving influence 
the skills of the rest of the team will be severely undermined* 

All of these things point to the time and oost of carrying through a successful 
manpower programme. If success is to be achieved it is quite fatal to try to find out 
price solutions. A relatively small amount saved through false economies in recruitment 
and training of top management may oost many times more in subsequent operation* 
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In all aspects of the training programme it is of the greatest importance that the 
right attitudes are adopted by Ixrth teacher and those being taught. The strongest possible 
personal relations based on a proper respect for each other's qualities needs to be built 
up. Any feeling lay the teach ere that they are sohoolnasters in a school for junior pupils 
can be extremely damaging to a successful outcome. Reference has already been made to the 
need for those receiving instruction genuinely to want to profit by it. 

Building up the morale of a new mill teem during the early and often very difficult 
first year or two is not improved if heavy cumulative losses build up. If a significant 
part of this potential loss will be interest charges, it may be psychologically useful 
to arrange for an interest holiday for a year or two. This, of course, must be recovered 
in subsequent years* 



13. 



In any major project it is extremely probable that unplanned problems will arise, certain 
4elays or failures will occur and results will not be exactly as expected. 

For this reason it is of the greatest importance that proper contingency planning is 
done in order to work out in advance courses of action to be taken in various circumstances. 
This is especially important for any key points in the programme which, if they go wrong 
in any way, can seriously affect the whole project and the achievement of its objectives* 
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It is valuable to look back and learn from past experience - good or bad. A review 
of projects in various developing countries shows some to have been successful and probably 
rather more to have been unsuccessful. 

For those seen to have been successful, the basic reasons appear to inoludes- 

A proper feasibility study was carried out 

A reliable fibrous raw material supply proved to be available 

Good mill design which took into account local and prevailing conditions 

Reliable equipment provided 

Proper training of the management and the operating personnel prior to mill 

start up and continued training during a few years of mill operation 
Detailed operating manuals were prepared for training purposes 

For those seen to have been unsuccessful, there were many reasons, but the most 
important weres- 

Poor feasibility study or none at all 

Lack of raw materials on a continuing basis or unsuitable for the products 

to be made 

Lack of continuous water supply and unreliable power supply 
Unsuitable equipment purchased and no standardisation of such things as 

motors, pumps and process controls, leading to an impossible spares requirement. 

Since provision of spares frequently requires foreign currency - usually short - 

aqy failure to standardise makes this problem much worse* 
Badly executed construction and equipment installation 
o proper operating manuals available 
Practically no prior operational training of local personnel and inadequate 

expatriate personnel provided* 
Turnkey contracts which made no provision for proper management services 

after completion of the mill* 
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15. THBBS g TBCHSOLOQT 

ftis seat ion is not intended to be a list of all developments in the pulp and paper 
industry, but only sets out to point to some of the mainstream trends current in the 
established pulp and paper countries. In some instances these may not be immediately 
relevant to developing countries, but it may be useful to keep all suoh trends in Tien 
so that projects are able to take advantage of useful trends at the appropriate time. 

Probably one area where most effort is concentrated today is in solving environmental 
problems. Due to its great importance, it is being dealt with in another paper and so 
no further particular reference will be made to it here. 

In developed countries with increasing wage and social costs and the cost of 
investment, efforts have been concentrated on increasing productivity per dollar of 
investment . In most cases, this has resulted in larger and faster machines of very 
high capital cost. To take advantage of their characteristics it is essential to have 
full capacity operation and a very carefully controlled and limited product range 
leading to long runs without change. 

these characteristics are often diametrically opposed to the needs of developing 
countries which are often looking for a wide product range, probably made in relatively 
short runs on a very flexible machine. Machine loading may also often be below the 
maximum. 

With the increasing demand for wood, pressure has been directed to improve the yield 
from available forest resources. This has led to the study of higher yielding pulping 
processes of which Thermo Mechanical Pulp is an important advance. Also to wholq tree 
pulping where a much higher proportion of the total tree goes to the pulp mill. 

Of special interest to many developing countries is work on pulping mixed tropical 
hardwoods. 1 report prepared by PAO for the 17th Session of the PAO Advisory Committee 
of Experts on Pulp and Paper in Nay 1976 is a valuable document covering this subject. 

Other pulping developments include new chemical and bleaching processes often 
directed towards reducing environmental problems in addition to improved pulps. 

A result of the sudden and dramatic increase in oil costs was attention to energy 
conservation and a wealth of guidance and advice is now available. Energy is also the 
subject of a separate paper. 

Environmental and cost pressures have also encouraged the increasing use of waste 
paper of various kinds. This has led to the development of improved waste treatment and 
pulping processes in several countries. For these to be fully effective it is, of course, 
necessary to have an efficient waste collection and sorting industry, examples of which 
can be found in many developed countries. 

Automated paper machine control systems have shown great advances in recent years 
when applied to suitable machines with strong back up services. These back up services 
need to be efficient and sophisticated and are usually only to be found in a well 
developed industrial environment. To install automated equipment without the support 
of good back up services is likely to lead to very poor operating efficiencies and a 
more simple initial approach may well yield better benefits. 
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Considerable interest has been shown in synthetic fibres, but the indications are 
that while these are likely to be of considerable value in speciality product manufacture, 
thegr do not at present rank as a serious alternative to wood fibres for most basic grades* 

The use of large volutes of water is costly in drying terms and in many areas a 
serious supply p^obelm. For this reason much effort has been devoted to reducing water 
usage through higher consistency operating and to so called Dry Forming processes. This 
latter is still in a development stage, but may be of interest for arid areas in future 
years. Another reason for reducing water usage is to reduce the costly waste of other 
materials, especially fibre and loading. 

One of the main barriers to investment in new major projects is the rapidly 
escalating capital cost* Is noted earlier development of paper machines has tended to 
go wider and faster. Since cost is very much affected by the engineering probelms of 
width, much thought is being given in engineering circles to narrower but faster machines 
as one means of containing cost. Smaller overall outputs may not always be the theoretical 
penalty since variations in machine loading as experienced over a period may outweigh 
theoretical efficiencies. New drying developments and higher consistency operating may 
also allow significant reduction in drying sections and thus in physical size and cost of 
a mill. 

It should again be stressed that the best interests of a developing country looking 
to the needs of a domestic market may be better served by concentrating on smaller and 
simpler machines and processes. To try to introduce developments which require skills 
and services not readily available can be a very wasteful and unproductive investment. 
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Th* world hM ntar*d a period of acrioua capital scarcity which will inhibit th* 
undtrtakinc of all tat tha most soundly baatd invert mtnt 



It la raf^ottd that the aingl* moat practical avtna* for capital fo mat ion in 
dtvtlopittf countries in th* futur* lits in tha oroation of pragnatio working partnarahipa* 
ThoM Mgr ooBpriM private invaatora from th country oono*rn*d 9 tht fovanmant of that 
country | private Motor invaitora from tht mort dtvtlopod countria* and on* of tht world- 
wlto or rtfional 



Tht movt important pr^-oondition for tht undortakin^ of a major capital project ia 
tht oziattnoo of aa aaaurtd domtrtio marktt ovtr tht lonf^rt poaaiblo apam of tiat 



Bit aaqporivioo of Gart<n do Colombia, SA y founded in 1944 9 in pr^Mnttd aa a oaat 
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1. IMTBODUCTiaN 

During the Seventeenth Session of the FAO Advisory Committee on Palp and Paper held 
in Rome last year, the conclusion was reached that capital will become increasingly scarce 
and costlier. Also, it was observed that the past economic fluctuations were likely to 
continue taking plaoe and thus, business would be well advised to maintain adequate 
liquidity positions* This situation was foreseen particularly bleak in developing countries. 

Today y more than a year later , the circumstances that prompted such conclusions are 
still present, and the projection appears to be equally valid* 

Much though I might have enjoyed it, my approach to this subject cannot really be 
aoademio or theoretical* I have spent the majority of my business life as a line manager 
for an integrated producer of paperboard packaging* As such v I spend my days dealing not 
with the world as it might be, but with events as they are good or bad* 

It is nor sincere hope and I should say, my belief that the practical experiences of 
y company, Cart 6 n de Colombia, over the past 30 years, may provide some useful examples 
for future investment and development decisions for the pulp and paper industry in the 
deoades ahead* 

I plan to begin this paper by briefly stating some assumptions about future availability 
and disposition of world-wide capital* I will then discuss some conclusions regarding one 
workable method of organising a primary investment project in the developing world* And, 
finally, I will relate some conclusions of my own, to see how they might serve as useful 
examples for the future* 

This focus on investment in developing nations seems particularly relevant in view of 
the fact that the projections of the FAO itself indicate clearly that a substantial portion 
of the future demand will come from these areas* Also, developing nations provide some 
unique opportunities for investment that are not present in more developed economies, 

2. PHDSPECTS OP CAPITAL AVAILABILITY 

To discuss the outlook for investment in the pulp and paper industry, we must obviously 
begin with the prospects for capital availability* Clearly these prospects are not, on the 
surface, particularly favourable* The entire world both developing and already developed 
nas entered a period of serious capital scarcity which has and will continue to inhibit the 
undertaking of all but the most soundly based investment projects. 

As Professor Benjamin Friedman of Harvard University concluded in the paper titled 
"Planning for Capital Meeds in an Bra of Capital Scarcity 19 J/, which he presented to this 
organisation last year, the underlying problem is not an absolute lack of capital, but 
rather the often prohibitive cost of that capital when measured against the probable return 
that oan be realised from its investment in productive installations* 

He stated that at least into the 1980* s debt financing in the international capital 
markets will be scarce, costly, and on shorter terms than prevailed only a while ago* I 
believe we oan also assume that equity financing will be in similarly scarce supply and 
of even higher oost* 

Professor Friedman's bleak conclusion results from an examination of several dominant 
trendst For one thing, inflation has become institutionalised in today's world and 
nowhere more drastically than in developing nations* This inflation has had a direct 
impact on capital costs, and has resulted in sharply diminished motivation to lend money 
for, or to invert in, long term ventures most particularly those ventures which possess a 
higher than normal degree of risk* 

\J FOf PAP/16/9 April 1976* 
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In addition, productive investment opportunities must increasingly compete with energy 
and environmental control projects, which are being required "by society* 

Against this background of sharply increasing competition for costly oapital, we find 
that the costs of oapital goods are being pushed drastically higher by inflation, end that 
our industry is already facing a backlog in so-called "necessary" projects* 

While this may well seem to be a litany of despair, I do not propose that we surrender 
to that despair and resign ourselves to a prolonged period of lower levels of oapital 
investment than are needed to keep capacity in some sort of balance with increasing 
projections of world-wide demand. 

What I do propose is that we will be forced to examine carefully available methods of 
oapital formation and select those methods that offer realistic possibilities in relation 
to our desired oapital projects* 

3* CHE APPHQACH ID CAPITAL FORMATION 

I believe that the single most practical avenue for oapital fo mat ion in developing 
countries in the years ahead lies in the development of pragnatio working partnerships, 
based en the mutual fulfillment of complementary needs and goals* 

I believe that these partnerships will be most effective when they are composed of 
several vexy different major entities! First, a body of private investors native to the 
country in which the project is to be created, whose business interests will be served by 
successful development of the project* Second, the government of that country either 
providing temporary "seed" oapital or inducing a positive economic environment* Third, a 
substantial private sector investor from one of the more developed nations more probably, 
but not necessarily a major international paper producer or a leading financial institution* 
And finally, one of the world-wide or regional development agencies, such as the World Bank 
or Inter-American Development Bank, which are quasi-governmental in nature, but function in 
many way* like a private investor* These partnerships can be realised either through 
quity or debt financing, or through various forma of investment incentive available to 
government bodies* 

Let us now examine the probable motivations of these potential partners and the 
relevance of those motivations to the social, political and economic realities of developing 
countries* 

Considering the over-riding factors of inflation and capital scarcity, it would appear 
that prospects are not encouraging for private sector investments from businessmen native 
te the country in which the project is to be located, especially when the looal oapital 
markets are weak as they always seem to be* Practically, one would suppose that their 
personal objectives would be best achieved by liquid investments in secure financial 
instruments at inflated rates of interest* 

However, I submit to you that a class of investors may well exist in many developing 
nations who do have viable motives for investing in a project of the type we are discussing* 
With due regard to our subject today, I em speaking of existing paper converters who may 
presently be importing their paper needs, as well as looal customers for converted paper 
products who have a direct practical interest in the establishment of an assured permanent 
domestic source of supply* 

For this olass of investor, return on investment may be calculated not only on the 
basis ef financial return, but in terms of freedom from dependence on the vagaries of the 
imperted trade, which is frequently adjusted to suit the needs of the exporter, rather than 
those of the importer* 
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Another type of compatible investor may be found in certain financial institutions, 
such an insurance companies and development banks, which tend to have long term investment 
objectives* 

As we have Men in Mr* Friedman v e paper , global Investment incentives have been 
reduced by the inflationary impact on interest rates. This situation arise* from the fact 
that few enterprises, if any, will be able to sustain a long range rate of return sufficient 
to match the long-term interest rates available from financial institutions, or generate 
adequate cash flow to finance suoh heavy investment with short-term loans* 

However, governments have complex motivations for investment which transcend pure 
financial return* The government views industrial and economic development primarily in 
terms of the social benefit to the nation. A new paper industry generates new income for 
the nation in the form of salaries to an underutilised labour force directly or through 
forward and backward linkages, purchased services and capital goods, and gives new value 
to forest resources* Therefore, it provides long-term social benefits to the nation which 
may well tend to offset the government's need for financial return* 

Farther, a government has available to it a number of means of indirect investment, 
suoh as infrastructure development , subsidies in the form of tax and tariff exemptions and 
"soft" loans, which might be instituted provided that over time the social benefits attained 
exceed the social costs involved* 

In addition 9 to the extent that new domestic manufactures are substituted for imports, 
the country will realise a direct improvement in its balance of payments position thus 
achieving certain benefits which are not taken into account by the private sector in its 
investment decision* 

In short, it would appear that the governments of developing nations can have strong 
basic motivation to become active participants in the development of productive new domestic 
industries* By helping to assure the increased profitability of a new enterprise, either 
through temporary equity investments or by means of indirect investment instruments, govern- 
ments not only benefit the shareholders, including local investors, bat also help to 
strengthen the oonomy of the country* 

On the other hand, the large paper producers in developed countries have encountered 
increasing environmental controls, high labour and energy oosts, and inflated prices of 
capital goods, land and forest, that have, in many cases, severely limited opportunities 
for new capacity investments in their nations, and have lowered the rates of return 
generated by these investments* Further, these producers have tended to be substantial 
exporters of unconverted pulp and paper products to developing nations* 

Ihese companies have also, over the years, created enormous resources of technical 
knowledge as well as management and marketing expertise resources which are badly needed 
by developing nations* Therefore, it seems logical that many of these companies will have 
a direct interest in the promotion of new capacity in developing areas* They have several 
basic motivations! They will be able to reduce export shipments, in case of shortages, 
and husband their relatively scarce resources for home consumption* They will be able to 
deploy investment capital, technology and management ability in developing nations, where 
the relatively rapid growth of the economic and social infrastructure provides unique 
opportunities for the introduction of modern packaging and printing and writing papers, with 
the attendant possibilities for a higher rate of return on the capital investment than might 
be available in a developed country. In some oases, they may wish to ensure future fibre 
supplies for their own operations by investing in "enclave" projects in areas of the world 
which are rich in underutilised timber resources. 

X believe we oaa demonstrate that three classes of partners exist who can be brought 
tegether to provide financing for worthwhile pulp and paper primary capacity projects- 
even in a time of global oapital scarcity . 
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In addition to the purely financial benefits, partnerships tend to be attractive to 
the individual participants since they should reduce some of the risks to which the 
individual partners ty themselves would otherwise be subject. 

On a personal level, I am not talking about theory f bat about reality 9 sinoe Cart6n de 
Colombia today is the result of exactly this sort of partnership, extending over a period 
of more than three decades* In a few minutes I will discuss the relationship between the 
realities of Carton de Colombia as they evolved in the past and the world situation in which 
we find ourselves today. However, before I attempt to show you how ay company may in tome 
ways be peroeived as offering examples for future investment projects, I would like to 
review certain additional factors which I believe must be present in a developing nation if 
the type of capital investment we are discussing is to succeed. 

4. CAPITAL AVAILABILITY DEFENDS ON THE PROJECT 

Thus far in the development of this paper, I have really placed the cart before the 
horse* The problem we are discussing is, of course, how to generate capital financing for 
the pulp and paper projects in the developing world. And I have suggested a method of 
partnership by which this objective may be accomplished. To be realistic, however, we must 
begin by asking ourselves under what conditions the project should be undertaken in the 
first plaoe. 

For my own part, I can think of a number of projects which have been vigorously pursued 
by reputable organisations over the past several years which, when looked at in the light 
ef the practical realities of the market plaoe, appear to make little sense for investors. 
Investment of a substantial capital sum must be closely evaluated in tens of a long range 
prejeotion of cyclical patterns of international supply and demand, as well as against the 
narrower parameters of business conditions within the country of development. 

I am speaking here primarily about export-oriented projects. While it can be said 
that there is a relatively constant and growing world-wide demand for market pulp and paper, 
this is seldom, in my estimation, sufficient to guarantee the success of pulp and paper 
projects in developing nations. 

For one thing, exports of pulp and paper are highly cyclical in nature. After a period 
of high demand when virtually any available pulp will find a real market, the cycle will 
inevitably swing back toward excess capacity, prioes will fall, and marginal producers will 
suffer. This is particularly true in the case of developing countries, which typically 
lack advanced technology, do not have fibres of established quality in the world market and 
are located far away from the consumption oentres of the world. 

Of course, it must be admitted that an export-oriented pulp producing venture could be 
viable in a developing country as an enclave for a substantial foreign user or when the 
local government was willing to furnish economic guarantees during the bad market periods 
of the supply/demand cycle. 

In my view, the single most important pre-condition for the undertaking of a major 
oapital project is the existence of an assured market demand, projected out over the longest 
possible spaa of time. This would seem to me to plaoe import substitution projects, under 
adequate and effective protection, high on the scale of desirability sinoe, as I have 
already stated, the global import/export market is clearly designed to respond to the 
changing domestic needs of the established exporter, rather than to guarantee the marginal 
importer a continuous supply at an assured oost. I can speak of this subject with more than 
a passing degree of conviction, sinoe my company has over the years made more than one 
mistaken decision in evaluating the market cycle, and has paid dearly for those mistakes. 

I believe that the soundest and most reliable market for the justification of a oapital 
investment is a growing domestic economy in which paper products in the form of packaging 
or printing and writing grades have already begun to be established as an integral part of 
the economy of the nation. 
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This scenario can be based on either of two sets of circumstances. The country may 
already have the beginning of a domestic paper converting induct ry with paper needs being 
applied Iqr costly import*. Or, there may be virtually no internal converting industry at 
all, with customers' needs being supplied by oost imports of finished paper products. 

In the first instance, where the beginning of a converting industry exists, the project 
may "be started with the development of a paper mill and supporting raw material base* Or, 
when there is no domestic industry at all, the first investment may be in converting 
facilities, with the mill and raw material base to follow. 

However, in either case, one critically important principle is mets The project is 
basically oriented to a domestic market. This forme the most viable basis for starting a 
pulp and paper industry in a developing count zy. The new industry becomes an integral 
element in the economic structure and strengthens the organic growth of the domestic economy 
creating a new technological and managerial class. In the case of packaging, which my 
company manufactures, the new industry provides the basis for the modern system of distribu- 
tion, providing the essential link between producers and consumers, and permitting the 
economy to expand indefinitely in scope, variety and availability of products offered in the 
national market place. 

And, of course, a domestic industry mitigates dependence on the uncertainties of the 
import trade, and provides lasting social and economic benefit in terms of an increased 
income base and the development of satellite services and supplier businesses. 

At this point, before moving on to a consideration of some of the examples provided by 
Carttfn de Colombia, it may be useful for me to review briefly my major conclusions to this 
point. In short, I submit to you that, even in an area of scarce and costly capital 
resources, capital investments in primary pulp and paper capacity in developing countries 
are possible ifs 

a) an assured domestic market can be projected. 

b) a partnership can be constructed between investors with truly complementary objectives 
and motives, resulting in an organization with a strong financial base and a well- 
structured, conservative balance sheet and, of course, as will be seen later, if 

o) adequate human resources are available. 

And, I think I should add one final caution heret To be sound over the long term, the 
initial investment has to be commensurate with the market, be modest in scope and responsive 
to immediately foreseeable demand, but expandable to meet future needs. In this way, a 
significant amount of the capital required to develop the enterprise can be provided through 
retained earnings and depreciation. While this is the soundest means of investment, 
requiring the smallest amount of outside capital and offering the greatest possibilities 
for long-term financial soundness, it also requires investment partners whose own objectives 
are compatible with a low initial payout and a consistently aggressive policy of profit re- 
investment during the early years of the project. 

5. THE BCPBRX0CE OF CARTON BE COLOMBIA 

At the beginning of the paper, I told you that I did not plan to speak to you about 
theoiynd I have not. I have been describing in very general terms, and with the great 
benefit of hindsight, the development of Cart<5n de Colombia over the past .three decades. 

In 1944t the year in which Cart6n was founded, no integrated paper or paperboard 
packaging industry existed in Colombia. There were some small convert era of bags and 
writing papers, and there was some rudimentary manufacture of folding cartons using imported 
board. Container Corporation of America also exported some finished corrugated containers 
and some feoxboard to Colombian manufacturers but, for the most part, Colombia was wooden 
orate territory. However, the economy of the country was sound and growing and appeared to 
be on the verge of increasing development as soon as the energies of the world could be 
diverted from World War II. 
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At the MUM time, MM leaders in the United State* were oonoerned that the high 
of production of all type* of industrial products, generated IQT the war economy, would 
result la excess capacity and might precipitate a new depression similar to that following 
World War I. For this reason, efforts were made to plan the movement of some oapaoity and 
associated investment* capital into traditional export markets. 

It was in this environment that Walter P. Paepcke y founder and Chairman of Container 
Corporation of America, began to investigate the possibility of establishing a cooperative 
packaging venture in Latin America* He soon found that a group of Container's export 
customers in Colombia were interested in establishing a local paper industry and were 
seeking Container's participation. He perceived that Colombia appeared to offsr an attrac- 
tive future market* 

Mr* Paepoke's proposal to these investors was revolutionary in those days when much of 
the world was still in the grip of de facto colonialism* He suggested an even partnership f 
with $0 percent of the initial capital to be provided by Container Corporation and JO percent 
by Colombian investors* It is perhaps worth noting that this type of partnership is today 
34 years later expressed as a goal by the countries of the Andean Pact* Accompanying 
the formal agreement was an understanding that Container would provide training in manage" 
ment methods t finance and technological expertise, as it was observed that there existed 
abundant and capable human resources. The Colombian group would adapt these skills to the 
Colombian environment, and would manage the legal, labour and social requirements of the 
business* 

In line with the principles I stated earlier, the Colombian investor group was composed 
in large part of local paper converters and users, some of idiom had been export customers 
of Container* They were extremely interested in developing an assured local supply of paper, 
and they brought to the partnership a sound knowledge of the local market* 

At the same time, the government of Colombia was highly receptive to foreign investment* 
There were no exchange or trade restrictions, and corporate dividends for all practical 
purposes were tax-free* So, while the government was not at that time an actual partner 
in the enterprise, it was instrumental in providing a climate conducive to private capital 
formation and investment in new industries of both foreign and local origin* 

And, finally, in keeping with the realities of a moderate siced developing economy, 
the initial investment was kept small* For this reason, during the early years and even 
now, Carttfn consistently took advantage of the availability of second-hand equipment from 
North America and other developed economies* At the same time, the company and its 
investors made sure that earnings were retained in the business to finance development* 
This conservative policy was possible because the interest of the partners was centred on 
the long term development of a Colombian pulp sad paper industry with the minimum necessary 
investment of new capital, and with no frills allowed* 

So you can see that the plan I have suggested for the realisation of an investment in 
pulp and paper capacity in a developing nation has a precedent in the reality of our own 
experience. While these events took place more than 30 years ago, I am convinced that there 
are no circumstances in today's world which would prevent a successful repetition of this 
experience* 

While the decisions made in the founding and organisation of Cart6n de Colombia wore 
made by managers and investors with no experience in international business, and certainly 
followed no preconceived plan, you will note that all of the preconditions I specified for 
the success of such a venture today were present then* 

Tirst, there was an assured market for paper products in the domestic aconojqr* It 
apparent that, as the company grew, it could become a part of the Colombian economy growing 
with the development of the nation* A majority of the Colombian investors had personal 
objectives and motivations which coincided with those of the foreign investor, and wart 
able ts supply badly needed knowledge of the local market. For its part, Container was 
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able to transfer to the Colombians the management expertise and technical knowledge which 
was missing in Colombia at that time* And finally, all partners were agreed that the new 
enterprise should begin with a modest oapital investment and should finance expansion 
through the internal generation of funds whenever possible* 

At the beginning of my talk I said that I would tell you about some of the bad deoiaiona 
that were made and, in fact, I believe it ie possible to learn at least as much from our 
mistakea as from the things we did right* 

6* TEE NEED OF REALISTIC PUNNING 

Perhaps the greatest pitfall for a growing business comes at the moment when some 
initial success has been achieved, and investors and managers see important new opportunities 
that seem almost within reach. The temptation to move too far and too soon is often irre- 
sistible, and our company waa no exception* 

Colombia had had since 1939 one producer of multi-wall bags who supplied the packaging 
requirements of the sugar and cement industries, using imported papers* A decade later 
these two customer industries were growing rapidly, and so were their needs for paper 
packaging* A group of Carton's shareholders, including some who were also investors in the 
growing cement industry, believed strongly that the company ahould enter into multi-wall 
bag production and ahould also build a kraft mill to produce domestic kraft papers* At 
this time, the Korean War was at its height, the world market for paper products was 
extremely tight and prioea were increasing rapidly* 

Cart6n, meanwhile, had pursued its determined policy of retaining all earnings in the 
new business and its financial position waa sound* Therefore, no problems were encountered 
in the building of a multiwall bag plant, and operations began successfully in 1950. In 
this spirit of optimism, plane also went forward for the construction of the country's first 
domestic kraft paper mill* The course of this decision, however, was not to be so easy* 

During the wartime economy, it was difficult to find adequate equipment for the new 
mill, particularly sinoe initial projected capacity was to be quite small* However, it 
appeared that fortune was continuing to smile on our young enterprise, and we discovered 
the availability of a paper machine being made for a North American company which had 
encountered financial difficulties. Hie fact that the designed capacity of this machine 
was substantially above the projected requirements of the Colombian economy at that time 
was considered another plus in view of the then current world-aide scarcity of papers* At 
the same time, we had we thought an assured cruet omer base for the bag papers to be 
produced on the new machine, and we made plane to adapt the machine for the production of 
kraft liner and corrugating medium 'following the theory of developing sound domestic markets. 

However, you will note that in our enthusiasm, we overlooked some of the philosophical 
principles whioh had gained us our early success* We embarked upon a large investment 
which was beyond our means and could not be financed from internally generated funds, for 
which new oapital was not available from the original investors and which neooaearily 
weakened our balance sheet. 

We entered the project without an assured realistic domestic market, relying on un- 
proved assumptions about our ability to expand in the domestic market beyond the original 
concept of the mill as a producer of ba*y papers for which there was a demand* Finally, 
amd thia turned put to be a critical problem, our foreign partner, Container Corporation 
of America had no experience in the production of bag papera and, thus, could not offer us 
the expert technical assistance which had played suoh a large role in our early achievements. 

Nevertheless, we mads the investment, financing it 40 percent from internally generated 
funds and 60 peroent with short term bank borrowings within Colombia* This ignored the 
warning implicit in Professor Friedman 'a paper, that the financing for a oapital investment 
project should, under normal circumstances, be roughly commensurate with the expected pap- 
out period of the project* 
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The mill was completed in late 1952, and our troubles began* Initial demand was only 
12 peroent of installed capacity, making efficient operation impossible* Even though we 
used entirely imported pulps, the quality of eur paper was very low, due to lack of 
technical know-how, and bag rejects increased at an alarming rate* 

At this time, the Korean War came to an end and so did the worldwide paper shortage* 
Faoed with our low quality and the sudden availability of imported bag papers, the customers 
who had assured us of their business rapidly abandoned us for the competing bag converter, 
who used high quality imported papers. The move back to imported papers was accelerated 
by a rise in coffee prices, which increased Colombian foreign exchange reserves and 
increased the viability of imports. 

During this period, as a result of our earlier optimism, we were faced with the 
necessity of repaying our heavy short-term borrowings while the project was losing money* 
We were able to survive as a company only because of the soundness of our original human 
and financial structure, which allowed us to pour all of the energies and earnings of our 
other operations into the support of our kraft mill for a period of at least four years* 
This is an option which may well not be available to future enterprises in developing 
nations, and it certainly curbed our growth during the middle years of the 1950 f s* 

Our efforts to enlist government aid to raise import tariffs giving us an effective 
protection against foreign papers were unsuccessful and we were caught in a drastic price 
competition in order to increase sales volume of the mill* During this period we were also 
working intensively to solve our technical problems, but the mill did not become truly 
operational until 1956, when a new foreign exchange crisis forced the Colombian government 
to prohibit imports* 

In the long run our initial optimism about this project was justified, and today bag 
papers and multi-wall bags are one of our most profitable lines of business. Colombia today 
needs these bags, and most of the country's agricultural supplies move in these versatile 
containers* However, I would have to say that we were aimply very lucky* The chance that 
the mistakes we made in incorrect evaluation of this project would destroy our enterprise 
was great, and even the rewards that were eventually gained do not justify the risks of the 
mid-1950 1 s* 

In short, the point I wish to leave with you here is that a growing industry in a 
developing economy must be ruthlessly realistic in the projection of market demands* If a 
really valid sensitivity analysis is made of an impending investment, it will indicate that 
the worst possible outcome will very likely become future reality* 

Assumptions must be based on a tough-ninded evaluation of long term market developments* 
You must also be certain that you have the proper technological and marketing expert iae 
before entering into the market particularly if your product must compete to some extent 
against imports from more developed nations. Furthermore, a clear understanding of the long 
term financial climate of the project is indispensable* Even if the project is internally 
profitable, this may be negated by unattractive financial terms, such as in our experience 
when 60 peroent of the investment came due within one year. 

Although they may appear simplistic at first glance, I believe it is clear that the 
mistakes I have just reviewed with you serve to demonstrate the validity of some of the 
conclusions as to capital investment that I discussed earlier in the paper* 

7. KB PARTNERS AH) FINANCIAL POLICY 

Let me cite another nearly disastrous experience we suffered during the late 19$0 f s* 
It demonstrates the need to select partners for a capital development project with a view 
to the long tern compatibility of their investment objectives with those of the project 
itself* 
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In our case, the majority of our Colombian inverters were customers for the product* 
of Cart6n, and they were in full agreement with our decision to retain all earnings in the 
business in order to finance growth. Their primary interest was not in immediate financial 
return, but in the development of a sound paperboard packaging industry as a vital part of 
the Colombian economy. Clearly these are the kind of partners needed for the success of 
the type of oapital investment in the paper industry that we have been discussing. 

However, some 1J percent of our original investors had no connection with our business 
and were motivated largely by the normal desire for an early return. Reacting to pressure 
from this group, a small dividend was declared some years after the company was organised, 
but it was clear that the financial policy of the company would continue to be oriented 
toward growth and the dissident investors decided to eell their shares. However, it was 
impossible to find new Colombian investors who shared our conservative attitude toward 
profit reinvestment. At this point we were very fortunate that our foreign partner, 
Container Corporation, and some related shareholders, were willing to buy back these shares, 
with the result that ownership of the company is today 34 percent Colombian and 66 percent 
foreign* 

It is unlikely, however, that a new enterprise could depend on such support from one 
of its partners in the future. It is most probable that such a divergence of interests 
among the partners would have serious consequences for the enterprise. 

Sinoe inadequate and imperfect oapital markets in developing countries make it difficult 
to depend on substantial equity investments from looal investors, it may become necessary to 
consider the government as a potential partner in the planned oapital project, particularly 
daring the initial stages of development. 

8. DIRECT QOVfiHtmGNT INVOLVEMENT 

I discussed in the earlier part of this paper the fact that governments will frequently 
have social motivations for investment participation that will make them desirable and 
complementary investment partners. We in Cart6n de Colombia have had direct experience with 
the government as a partner in a major investment and we owe a great deal of our present 
strength as an independent company to this partnership. 

As with pulp and paper enterprises in most developing countries, one of our chief 
problems in the building of a fully integrated operation was the lack of an adequate 
domestic fibre supply. Tropical hardwoods, with which our countries abound, had never been 
pulped in oonmeroial quantities in part, because hundreds of different species grow side 
by side in the mixed rain forest, as you saw in our brief film presentation. Further, 
there were no available long fibre species native to the country. 

The Colombian Industrial Development Institute had been discussing with Cart6n since 
1953 the possibility of entering into a joint venture in the Nagdalena area of Colombia in 
an effort to find productive uses for the nation 1 s substantial unused and, until then, 
worthless forest resources. We formed a joint venture between Cart<5n, Container Corporation 
of America and the Industrial Development Institute and feasibility studies were begun. 

By 1959 the feasibility studies were completed, calling for an investment of US$ 20 
million, and technical research and development had progressed to the point where three old 
rotary digesters at Cali were producing 1,500 tons per month of pulp from mixed tropical 
hardwoods. 

However, since we had just recently recovered from our nearly disastrous experience 
with a too-hasty investment in our Kraft Mill, we took the time to re evaluate this new 
project. This, combined with some lingering doubts about the availability of appropriate 
human resources as well as about the market assumptions of the project, caused us to 
terminate our involvement in Nagdalena, at that time. 
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However, our interest and that of the government in the pulping of tropical hardwoods 
did not diminish. We promptly embarked on a somewhat less ambitious pulping project next 
door to our existing mills in Cali, utilising fibres from the adjacent rain forests of the 
Pacific Watershed* In this new project, higher wood costs were more than offset by the 
lower capital investment required, by the existence of an adequate infrastructure, end by 
the government's recently instituted ten-year tax exemption for newly created basic 
industries* 

"Pulpapol" was created in 1960 as an equal partnership between the Industrial Develop- 
ment Institute, Container Corporation and Cart6n de Colombia* Over the past deoade and a 
half, this organisation has pioneered in the development of the technology needed for the 
pulping of mixed tropical hardwoods* While these fibres cannot match the quality of long 
fibres from softwoods, we have been able to develop a homogeneous pulp which is usable in 
the production of packaging grades of paperboard* !be government's objectives and ours 
have also been realised in the development of an indigenous fibre resource base through the 
utilisation of native hardwoods* 

Following the normal practice of the Institute, onoe the success of the enterprise was 
assured, its shares of Pulpapel, as well as those of Container, were purchased by Cart6n* 

Having achieved its objective and created a lasting social benefit for the nation, the 
government was thus able to redeploy these investment funds into other new industries which 
could benefit from a partnership with the government* 

For our part, it is unlikely that we would have been able to consider such an initially 
risky investment had it not been for the partnership and support of the Colombian government* 

9* INDIRECT GOVERNMENT INVOLVEMENT 

While this last example has demonstrated the desirability of government partnerships 
in tons of initial equity investments in a project, I have also stated earlier that 
governments have the ability to participate actively in developing an industry by means of 
various methods of indirect and perhaps intangible investment* This type of "partnership* 
is wsll illustrated by another of our investments in Colombia* 

Banana exports have long been an important factor in Colombia's export trade, but 
traditional methods of shipment without packaging were wasteful* Packaging df export 
banana* in corrugated boxes had been experimented with and found to produce great savings 
in tens of the increased percentage of better quality fruit delivered to foreign markets* 
In 1969 Cart6n built a corrugated container plant in Turbo, in the heart of the banana 
growing region and this plant has contributed significantly to the increased sale of 
Colombian bananas in world markets* 

The decision to build this plant was heavily influenced by the actions of the govern- 
ment, which instituted favourable tax incentives in order to promote the country's export 
business* When the project was begun, the tax benefit consisted of a credit against income 
taxes amounting to 40 percent of exported value* 

ty offering this incentive, which greatly reduced cur risk in this new investment, the 
government became, in effect, a partner in the venture, although its investment was indirect. 

Seen after the Turbo Plant was completed, government policy shifted and the tax 
incentive was reduced to 15 percent still welcome, but an incentive of a different order 
of magnitude. 

Closely associated with the decision to build the corrugated container plant at Turbo 
was our plan to construct a fifth paperboard mill at Barranquilla en the North Coast* Th* 
ill was intended to supply paperboard for the banana export boxes, as well as to an 
existing container plant at Barranquilla* 
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Even though the government subsidy had already been reduced before oonrt ruction oould 
be started, the remaining tax incentives plus the project ion* of market demand and the fact 
that the production of this mill would reduce dependence on imported paper* f provided 
sufficient justification to carry out the project. 

Despite their action in lowering tax incentives, the Colombian government still wished 
to encourage the building of ths new mill, and was instrumental in helping us to obtain a 
substantial long term loan from domestic sad international financial sources at favourable 
interest rates. 

While this is not ths proper forum for a detailed discussion of our Mill No. 5, it may 
be worth pointing out that this mill does provide a good example of the type of mill that 
may be well suited to developing countries* In building the mill we adapted to our needs 
ths latest technology from all parts of the world, including a especially designed Japanese 
Ultraformer and other equipment from the United States. One result has been that the mill, 
while relatively small in scope, delivers a high degree of efficiency at a low overall 
investment. 

Number Five Hill was completed late in 1975 based on assumptions which included export 
tax incentives. However, the mill was built basically with the objective of supplying the 
looal market, which was fortunate, since the government virtually eliminated ths paper 
export incentives soon after ths mill started operation. 

These experiences have proved the nsed for caution when dealing with governments as 
indirect investment partners. 

I must make it clear that I fully understand the fact that government policies, which 
must be closely responsible to changing social and political realities, are at least as 
unstable as are the vagaries of the market for private business. 

I continue to believe that governments can be effective investment "partners 11 through 
their inducement of investment through incentives; however, our experience suggests that 
it will be healthy either to have some initial direct equity participation in addition, or 
to obtain truly realistic guarantees that the effects of the incentives which support the 
project will be continued for a definite period of time, such as the tax exemption enjoyed 
by Pulpapel during the first ten years of its life. 

While Carttfn de Colombia was conceived and developed during three decades, which may 
well not be precisely typical of the decades immediately ahead, I believe that I have been 
able te show you that some of the decisions and experiences which have governed our develop- 
ment can serve as useful examples for the creation of new pulp and paper investment in 
developing countries during the current era of capital scarcity. 

Recently, in the development of Cart6n, we have come to the threshold of yet another 
decision and one which probably will face any new capital project in the developing world* 
That dilemma is caused by the desire of many developing nations to limit foreign investment 
participation to less than 30 peroent. In our case, the problem is whether or not our 
foreign partner is willing to reduce its participation. In the oase of new foreign invest- 
ment this limitation may face severe obstacles to raise sufficient capital from looal 
investors sharing the seme motivations of long ten investment required by our industry. 

At this point, I would like to strike a note of caution considering the capital 
searoity and other difficulties we have mentioned. This concept of proportionality adds 
an additional constraint which might result in the impossibility of providing for new 
practical partnerships in certain countries. Additionally, I have serious reservations 
that the oapital proportionality as stated will render the results those governments are 
seeking. Here, to make this point clear I will borrow a statement from Alfonso Lopes, 
President of Colombia! "... the oonoept of proportionality in the constitution of oapital 
is not sufficient nor is it defined in texvts of the national interest 11 . He goes further 
and illustrates his statement with two examples: 
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"Can you raally oall Colombian a company with Colombian capital, tat which will 
assemble watches with movements brought from Switzerland to bt aold within tha 0ub~ 
region and paying tha haad offioa in Switzerland for tha pieoei?" 

"Can you raally oall foreign a company with mora than 5<# of ita oapital in tha handa 
of foreigners, but which ia reforesting vaat regions of Colombia, oonvarting tha 
wood to pulp and pulp to papar t which aupply tha packaging industry, while at tha 

tima giving employment to faxmers f workers, technicians and Colombian managers?" 

I oannot tall you what the outcome of this dilemma of oapital proportionality will be, 
but I thought it would be quite honest to ahow you that investment decisions governing the 
deployment of oapital continue to be basic to the growth and development of a company, no 
matter how relatively large, mature and established that company becomes. 

10. CLOSIHO REMARKS 

In closing, I would like to add a personal comment to the theme we have been pursuing 
togethei^-the methods by which developing economies can successfully attract and manage 
oapital to build and develop primary capacity in the pulp and paper industry* I hope that 
my thoughts on how my company might serve to some extent as a model for others have and 
will be useful to you* My personal comment is on the real meaning of a large aoale oapital 
development such aa ours. 

Of course, we have - as we intended - built a large and viable industry in a nation 
which badly needed that industry. In so doing, the partners who provided us with the 
initial oapital for our business have received a handsome return on their investments, and 
they have also realised the business objectives which attracted them to the partnership in 
the first place. Those things are true, and they are certainly very meaningful in a 
business sense* However, it is alao true that Cart6n de Colombia has become a vital part 
of the national eoonoqy Because of the packaging products we have made available to our 
national economy, Colombian industry and commerce have been able to grow to an extent that 
was only a dream when Cart6n waa founded* 

Because of the hard work and dedication of my associates, Colombia today haa packaging 
that is aa good or better than that of any other developing nation, and this packaging haa 
made possible a significant expansion in export business. In fact, today fully one-half 
of total Colombian exports are "non-traditional" exports made possible in part through 
the packaging produced and developed by Cartdn de Colombia* 

We have developed this strong packaging business while at the same time we have 
developed our Colombian human resources to the fullest extent* The result ia that today 
nearly all of our senior management and all of our technicians are Colombians, and the 
workers of Cartln are truly its moat important partners* 

I must confess that it gives me enormous pride to realise that because the partners 
who associated themselves to organize Cart6n da Colombia, achieved some success -in the 
prudent management of a oapital investment, my country and ita paopla have received sub- 
stantial social and economic benefits* 

I submit to you that it is those social and economic benefits the human aide of tha 
equation, if you will that are the real purpose of a oapital investment project in a 
developing nation* 
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SUMMARY 

The report summarises the results of the UNDP/FAO Pulp and Paper Industries 
Development Programme which is designed to identify viable pulp and paper investment 
opportunities in developing countries and to advise and assist governments in the pro- 
motion of pulp and paper industry development. 

In order to evaluate the development potential of the pulp and paper industry in develop- 
ing countries in its international perspective, the Programme analysed global patterns of 
consumption and production. The reduced rate of capacity growth in developed countries 
suggests that in a situation of economic upsurge with its associated increase in consump- 
tion, global demand for pulp and paper could outstrip supply to an extent that developing 
countries would be highly vulnerable to difficulties of procurement and to high costs. 

Since the demand for paper in developing countries, as stimulated by rapidly ex- 
panding economic growth, is likely to be higher than that indicated in the most recent fore- 
casts, a case appears to exist for those countries, or groups of countries, which have ade- 
quate fibre resources and markets, to establish domestic market mills to the extent that 
these are economically viable and rational to secure greater independence from international 
market influences. 

In the circumstances which currently prevail, there also appear to be only restricted 
opportunities in the short term for developing countries to break into the international mar- 
ket as major suppliers of market pulp. 

The Programme has thus concentrated on investigating the feasibility of the relatively 
small scale domestic market mill of a size which will not overstrain the financial, insti- 
tutional and managerial capability of developing countries. Depending on local circum- 
stances, pulping process and product mix, the minimum size of viable, technically efficient 
and integrated enterprises appears to lie in the production range of 16 000 to 75 OCX) tons per 
year. 

As a basis for evaluating the potential for expanding pulp and paper production in 
developing countries, the report discusses the impact which investment into a domestic 
market-oriented industry is likely to have on the national economy. Emphasis is placed on 
major planning criteria such as economic growth, employment generation and earnings, 
capital needs and return on investment, foreign exchange implications, multiplier effects, 
geographic diversification and the efficient use of domestic resources. 

Although investment into the pulp and paper industry is not particularly attractive in 
purely financial returns, the analysis concludes that its impact on economic development 
can be significant. The role of the domestic mill as a catalyst to development has major 
socio/economic advantages through its important linkage effects and the generation of econo- 
mic activity in previously undeveloped localities. 

The case for the promotion of domestic mills in developing countries centres heavily 
on the socio/economic merits which accrue from the extensive backward and forward link- 
ages of this industry and their potential impact on national and regional development. The 
suggestion is presented that since investments of this type can have a lasting and positive 
impact on the economic development of a particular country, they should be judged in terms 
of their wider socio/economic implications than on the financial rate of return from isolated 
individual enterprises 

The report emphasises the urgent need to quantify the economic benefits derived from 
pulp and paper investment with greater precision; it is necessary to quantify the extent to 
which paper is essential to the total system of trade and government in developing countries. 
Particular attention should be given to the importance of paper in education, the growth of 
industry and the expansion of business and government. Without this added justification, 
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decision makers will be unable to rank pulp and paper as a national priority for investment. 
Lack of interest in the establishment of domestic market mills at the present time arises 
to some extent from the fact that many governments are unaware of the potential national 
benefits which are available through the properly planned growth of this sector. 

It is also possible that excessive emphasis on the promotion of large scale export- 
oriented market mills in recent years, and the failure of these to materialise, has confused 
planners in developing countries; unprecedented fluctuations in the global performance of 
the pulp and paper sector, coupled with problems associated with cost and the availability 
of capital, have undoubtedly led to some hesitation in the acceptance of the concept of small 
scale production for the domestic market. 

The report discusses the magnitude of pulp and paper growth potential in developing 
countries and stresses the fact that the primary production of pulp and paper lies in the 
middle of a wider manufacturing process. The pulp and paper industry should not, there- 
fore, be planned in isolation from directly linked economic activities such as raw material 
suppliers and converting industries or from the indirect linkages with national development 
plans in which the expanded use of paper and paper products is an essential ingredient. 

If developing countries were to be totally self-reliant in the domestic production of 
their paper requirements by 1990, it would be necessary to increase their capacity by a 
minimum low range forecast of 11 million tons; this would require the construction during 
the period 1980 to 1990 of some 150 new mills, each having a capacity of 75 000 tons per 
year and having a total investment cost of some US$18 thousand million at 1976 prices. 
The magnitude of the potential as outlined above must be recognized as a basis for the 
phased development of the sector since resources of skilled manpower are inadequate to 
design, construct, start-up and operate such a large number of mills over such a short 
period. Capital availability could also be a major constraint. 

The large number of potential mills warrants urgent attention to the possibility of 
reducing the capital costs which are associated with current mills, through the design of 
a simpler type of non-sophisticated chemical pulp mill in the production range of 30 000 
to 75 000 tons per year in which operating costs are maintained at a reasonable level and 
the quality of pulp will produce paper grades of acceptable quality. 

The report also suggests that certain developing countries may, in the long term, 
emerge as contributors to the world fibre trade; the prospect of large scale internationally 
competitive market pulp mills located in these countries should not be discounted. In 
the meanwhile, emphasis should be placed on establishing industrial growth points through 
small scale domestic mills so as to gain experience in the manufacturing and marketing 
of pulp, paper and paper products, and thus lay a sound foundation for long term growth. 

The process by which countries were screened to assess their development potential 
is described; a summary of the prospects for each of the four main regions of the develop- 
ing world is given, and those investment opportunities having the potential for early im- 
plementation are listed. Preliminary techno-economic evaluations which are designed to 
provide the basis for negotiation of finance leading to full feasibility studies and to sub- 
sequent implementation, have been compiled for fourteen investment opportunities; these 
evaluations continue. An econometric model which has been developed by the World Bank 
has been adapted to assist in the evaluation of pulp and paper industrial development poten- 
tial at both national and regional level. This model has been successfully applied to evalu- 
ate the potential of the countries of Southeast Asia (ASEAN). 

The report concludes that the potential for development fully justifies an intensification 
of the work which is being carried out by the various international agencies and by other 
institutions concerned with the promotion of pulp and paper industries in developing coun- 
tries. Suggestions are made for follow up action. The inter-agency coordination, together 
with bilateral and private sector liaison, which has been initiated by the Pulp and Paper 
Industries Development Programme, should be absorbed as a continuing responsibility of 
the Forestry Department of FAO on the termination of the Programme* 
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I INTRODUCTION 

The UNDP/FAO Pulp and Paper Industries Development Programme (INT/74/026) 
is a global project, the main objective of which is to identify viable pulp and paper invest- 
ment opportunities in developing countries. The work of the Programme has thus been 
designed to encourage and assist developing countries to improve and expand existing pulp 
and paper enterprises, or to establish new industries where these can be justified; this 
has entailed an assessment of the contribution of the pulp and paper sector to individual 
national economies, together with an analysis of development potential in its international 
perspective, so as to harmonize the future pattern of growth within developing countries 
with that of the global pulp and paper sector. 

The Programme was initiated in 1974 in response to a worldwide shortage of pulp 
and paper which adversely affected those developing countries which relied to a large ex- 
tent on imports* The shortage focussed attention on the possibility that prolonged and in- 
creasingly severe disruptions of paper supply on the international market could jeopardize 
plans for economic growth throughout the developing world. The possibility of a major 
shortfall in fibre availability in the paper-producing countries of the developed world also 
suggested a potential for the use of the vast fibre resources of the mixed tropical hardwoods 
through the establishment of large-scale market pulp mills in developing countries. 

The potential contribution by developing countries to the international trade in fibre 
and pulp had, however 9 to be reappraised in the light of major changes to the structure of 
the world economy which have taken place since 1975. As a result, the work of the Pro- 
gramme was reoriented to take the following factors into consideration: 

- the fear of a continued global shortage of pulp and paper has receded; 

- an unprecedented escalation of capital cost and inflation, compounded by 
low profitability and difficulties in attracting capital, has disrupted in- 
vestment trends; this has resulted in a reduction in the rate of growth 
of capacity; 

- the shortage and increased price of paper in 1973/74, and the continued 
rise of prices together with the dampening effects of economic recession, 
have resulted in what is believed to be a permanent reduction in the 
overall rate of growth of consumption; 

- the growing tendency for developed countries to look inwards to promote 
their own self-sufficiency and to preserve their already well-established 
major markets; 

- developed countries are increasingly intensifying the use and productivity 
of their own fibre supply to an extent that there is unlikely to be any short- 
age of papermaking fibres within the developed world as a whole in the fore- 
seeable future, though individual countries may be in deficit. 

The immediate effect of the factors listed above has been a marked reduction of 
interest by the major paper manufacturers in the financing of market pulp mills in develop- 
ing countries. At the same time, paper continues to be freely available to developing 
countries on the international market; no serious shortage of supply is foreseen in the 
immediate future. 

The shifts in paper consumption which occurred in 1974 have not yet stabilized. 
However, if consumption responds to the stimulus of economic recovery, the rate of growth 
could exceed that of production capacity . A situation could then arise in which a marginal 
shortage of paper on the international market, though having little effect in the developed 
countries! could create serious problems of availability and price in those developing coun- 
tries which rely on spot market purchases for their paper requirements. 
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In recognition of these problems and of their potential impact on the economies and 
development strategies of developing countries, the Pulp and Paper Industries Development 
Programme has given priority to the identification of opportunities for the production of 
paper and paper products in developing countries on a scale sufficient to meet domestic re- 
quirements. 

Emphasis has been placed upon the need for action by those countries which have 
basic fibre resources and markets of adequate size to manufacture their own supplies of the 
most essential grades of paper to the extent that this is economically viable and rational. 
The majority of developing countries would, therefore, appear to require domestic mills 
in the range of 16 000 to 75 000 tons per annum i/. 

The following discussion outlines the case for the domestic mill, not only as a means 
to meet a specific market opportunity, but also as a major contributor to the overall pro- 
cess of national development. Small-scale integrated pulp and paper mills represent in- 
dustrial growth points which have the potential to respond to expanding market opportunities; 
they are not, therefore, precluded from developing to a size which may ultimately enable 
open competition on the international market . 

The concept of domestic production leading to self-sufficiency, where this can be 
justified t is based on the primary objective of independence from international market 
forces coupled with the need to gain essential experience in the manufacture of pulp, paper 
and paper products, and in the marketing of these, so as to lay a sound foundation for the 
long term growth of the sector. The establishment of domestic pulp and paper mills of a 
size which will not overstrain the financial 9 institutional, infrastructural and managerial 
capability of developing countries will, by virtue of their strong linkage effects together 
with the introduction of new technology and its adaptation to local conditions, stimulate growth 
in other sectors of the economy, thus encouraging a balanced expansion of the overall in- 
dustrial sector. 

Since the optimal sites for future large scale export-oriented market pulp mills in 
developing countries have already been identified and are well-documented, and since it 
can be assumed that these will automatically be promoted by international interests when 
the market matures, the Pulp and Paper Industries Development Programme has placed 
priority on the shorter term prospects for growth; these are discussed below. 



\j Pulp and Paper Industries Development Programme 

Various Working Papers on small scale domestic pulp and paper mills 
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II THE IMPORTANCE OF DOMESTIC PRODUCTION IN DEVELOPING COUNTRIES 
1. WORLD TRENDS IN CONSUMPTION AND PRODUCTION 

1.1 Con gumption 

In 1975, the consumption of paper by developing countries, which comprised almost 
half of the total world population , amounted to some 11.8 million tons, equivalent to only 9 
percent of the world production of paper in that year . The majority of these developing 
countries had a consumption of less than 10 kg per caput per annum I/, in marked contrast 
to the highly industrialized developed market economies, in which North America and Scan- 
dinavia had an average annual consumption in the order of 200 kg per caput 

The paper consumption pattern within the developed market economies is aptly illu- 
strated in a survey recently conducted by the American Paper Institute which confirms 
that a surprisingly small percentage of paper is purchased for final consumption by indi- 
viduals. Eighty-four percent of paper in the USA is consumed by intermediate industries 
as part of the goods and services which they provide; nine percent is for purely personal 
consumption, with business and government consuming seven percent. 

Research into paper consumption patterns within the USA also indicates that paper 
does not constitute an important cost element in the intermediate industries. For instance, 
in the packaging industry, which alone consumes 55 percent of the paper in the USA, the 
cost of paper is seldom more than one percent of the final cost of the packaged product . 
In newspapers and journals, particularly those having wide circulations, the relative cost 
of paper, though substantially higher* is still not a major element in the total cost structure 
of the final product. 

Thus, like so many products in a consumer society, paper has tended to be regarded 
as an indispensable low cost part of the modern life style; its contribution to the overall 
cost of living compared to all other inputs is so small that its relative insignificance has 
tended to encourage wasteful consumption . 

The differences in consumption ratios between developed and developing societies 
strongly reflects the economic disparity which currently exists between these two groups. 
These ratios suggest that as the use of paper permeates the entire fabric of socio-economic 
activity, the development of domestic pulp and paper sectors could be a significant stimu- 
lant to national growth. 

Historic data on the apparent consumption of paper and paperboard 2/ since I960 has 
shown a global increase of between five to six percent per annum. A recent assessment JJ/ 
of the world economic situation and of probable trends of economic growth and their impact 
on the rate of consumption of paper and paperboard, suggests that the historic trend of con- 
tinuous strong growth, which was broken by the events of 1974 and by the subsequent econo- 
mic recession, is likely to be replaced by a substantially reduced rate of increase. The 
future rate of growth is predicted to lie in the order of two to three percent per annum over- 
all, with lower rates of growth for specific products such as newsprint. 

Since the consumption of paper by developing countries is low, the rate of growth 
relative to its present level is expected to accelerate significantly in response to the stimu- 
lus of development. The pattern of growth which has already been established over the 
past decade has been consistently higher than that of developed countries in terms of 
annual percentage increase; thus developing countries are expected to require an increas- 
ing share of the world supply of paper and paperboard . 



\/ The Latin American region has an average annual consumption of some 25 kg S caput 
due mainly to a specific demand for packaging paper and paperboard by the banana and 
fruit trade 

2/ FO:MISC/75/28 and FO/PAP/76 Inf. 3 

I/ FO: PAP/DST/77/2.1 
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In 1975 total world consumption of all grades of paper and paperboard amounted to 
133 million tons; the magnitude and growth pattern of consumption by developing countries 
is indicated in the following table: 



TABLE 1 



tons ( millions) 





1965 


1970 


1975 


Domestic production 
Imports 
Sub-total 
Exports 


3.9 
2.2 
6.1 
0.1 


5.8 
4.0 
9.8 
0.2 


7.7 
4.4 
12.1 
0.3 


Total apparent consumption 


6.0 


9.6 


11.8 



The value of imports , as shown above , was approximately US$2 thousand 
million in 1975* 

Forecasts by FAO for annual consumption in developing market economies by 1990 
lie in the range of 28 to 37 million tons, having the following distribution: 



TABLE 2 



tons ( millions) 



Region 


Paper Consumption in 1990 
Forecasted Range I/ 




Low 


High 


Africa 


4.0 


4.5 


Greater Caribbean, including Mexico 


8.0 


10.0 


South America excluding Caribbean 


8.0 


11 .0 


South Asia 


1.5 


2.5 


Continental Southeast Asia 


0.75 


1.0 


Southeast Asia (ASEAN) 


2.0 


2.5 


Middle East 


4.5 


6.0 


Total 


28.75 


37.5 



These forecasts suggest a possible tripling of consumption by 1990, and that Latin 
American markets will account for more than half of all paper consumed by developing 
countries. The effect of the large populations of Asia having low income, and hence low 
consumption, is clearly illustrated; it is in these situations that the impact of development 
over the next fifteen years could generate a much larger demand for paper than that indi- 
cated in the forecasts* 

In the more industrialized countries, which consume some 91 percent of the world 
paper production, the aggressive marketing of paper and paper products has, over the 
years, stimulated the increasingly widespread use of a relatively cheap and readily avail- 
able product through the evolution of paper-intensive manufacturing techniques, particularly 
in the packaging and distribution of goods. Paper is also a major medium for the dissemina- 
tion of information, in education and in the conduct of business* 



I/ All FAO projections contained in this document are based on the methodology and 
assumptions contained in FAO document FO: MISC/75/28 of November 1975 which 
uses continuing economic trends prior to the recession of 1975. 
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The paper industry of the developed market economies has promoted its own mar- 
ket so successfully that there is hardly a facet of daily life, or business, which is not 
touched by paper I/. The same cannot be said of developing countries where, in many in- 
stances, the use of paper is largely confined to government administration (including infor- 
mation and education) and to the packaging requirements of industry; the less affluent 
sector of the society, which usually represents the bulk of the population has only a small 
requirement. 

Paper is one of a restricted range of commodities which have a value only insofar 
as they are an essential part of the larger total system of trade, commerce, information, 
education and government. Although paper represents a small and frequently insignificant 
proportion of total cost of goods and services, it is indispensable to the efficient operation 
of the system. 

Care must be taken to judge the importance of paper in its proper context as a 
basic necessity, and to quantify its value and impact in terms of its ultimate use. Policy 
makers in developing countries must be aware of the wide range of costs and benefits re- 
lating -to the paper sector as these provide an essential basis for the formulation of deci- 
sions and judgements on priorities for national investment into the pulp and paper sector 
relative to alternatives such as agriculture, industry, education, health and communica- 
tions. In all of these latter sectors, the lack of adequate supplies of paper of the requi- 
site grade could jeopardize the success of a particular programme. For instance, the 
effectiveness of industrial growth could be adversely affected by a lack of packaging and 
other industrial paper grades; this could be detrimental to both export-oriented industries 
and to the domestic distribution of goods* The importance of the contribution of industry 
to national economic growth is so great that care must be taken to ensure that essential 
inputs, such as paper, are guaranteed. Similarly, heavy expenditure into education pro- 
jects may be rendered ineffective through the lack of textbooks and teaching materials 
which, in themselves, represent an insignificant cost relative to the whole system. The 
success of literacy programmes could be jeopardized by the lack of follow-up in the pro- 
vision of suitable newspapers and books. 

On the international scene, and focussing attention on world trends, the reduced 
rate in the growth of consumption since 1973 is a direct reflection of the world economic 
recession. New patterns of paper consumption, by industry, through the acceptance of 
paper grades having lower basis weight, particularly in the printing of newspapers and 
magazines, have produced savings. 

Substitute products are readily available for certain end-use requirements, but 
these, in the majority of cases, are generally inconvenient to use and cost more than 
paper. It is of interest to note that the challenge of plastics was considered a threat to 
the growth of paper consumption; in the event, however, as growth continues, paper and 
plastics complement each other on an expanding market. The marriage of these two 
commodities is a reality, apparently to the detriment of neither product, and an improve- 
ment on the effectiveness of the final product. 

Technological innovation in electronics has resulted in major developments in the 
media of communications, yet these hare had no obviously reducing effect on the consump- 
tion of paper; the supporting indirect role of paper as an essential part of the communi- 
cations system could, in fact, be greater than in the past. 

Although it is not yet possible to quantify the impact of reduced consumption, or 
to assess the extent to which the current savings and substitution will be incorporated 
into long term trends or whether an improvement in the world economy will stimulate ex- 
panded growth, it is generally regarded as most unlikely that the well established tra- 
ditional use of paper will be disrupted to any significant extent. 



I/ An interesting survey is presented in the "Input-Output Structure of the U.S. 
Economy. Survey of Current Business 11 . Vol. 54, No. 2, 1974. 
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1.2 



Production 



The manufacturing oapaoity \J of the world pulp and paper industry in 1976 was: 



Paper and paperboard 
Pulp 



180 million tons 
140 million tons 



Paper 9 paperboard and pulp production for 1974 and 1975 are summarized in Table 3 which 
illustrates that although production was significantly lower in 1975 9 the percentage produced 
by developed market economies of the world total remained relatively stable at approxi- 
mately 80 percent . 



TABLE 3 



million tons 



Region 


Paper and Paperboard 


Paper Pulp / 




1974 


1975 


1974 


1975 


North America 


64.6 


54.8 


59.7 


50.7 


Western Europe 


41.2 


33.3 


27.5 


23.2 


Japan 


15.6 


13.6 


9.6 


8.4 


Other Developed 


2.8 


2.7 


2.5 


2.4 


Total Developed Market 










Economies 


124.2 


104.4 


99.3 


84.7 


Latin America 


5.2 


4.7 


3.0 


2.9 


Africa 


0.2 


0.2 


0.3 


0.3 


Near East 


0.6 


0.6 


0.4 


0.3 


Far East 


2.1 


2.2 


1.3 


1.4 


Total Developing Market 










Economies 


8.1 


7.7 


5.0 


4.9 


East Europe and USSR 


12.8 


13.0 


10.7 


10.8 


China 


6.0 


6.5 


4.6 


5.0 


Total Centrally Planned 










Economies 


18.8 


19.5 


15.3 


15.8 


World 


151.1 


131.6 


119.6 


105.4 



Although a substantial capacity surplus existed in 1975 for both pulp and paper , 
this has been reduced during 197o through an increased utilization in response to rising 
demand /. 



In general, the expansion of productive capacity in the developed market econo- 
mies has tended to keep pace with their collective requirement and, at the same time, to 
maintain a surplus for export to developing countries. The developing countries have 
increased their production at a rate which is relatively faster than that in the developed 
countries, but much of this has been in Latin America. Even so, the supply gap in the 
majority of developing countries, is widening in real terms* 



/ World Pulp and Paper Capacities 1976-1981, FAO 

I/ Excludes dissolving pulp 

\l Details not available at time of compilation of this document 
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Surveys of existing manufacturing capacity and of known plans for the expansion 
of existing industry and the establishment of new mills I/indicate that the industry overall 
is currently undergoing a reduction in the rate of capacity growth. The parallel reduc- 
tion in overall consumption demand has eased the tight supply /demand situation of 1973/74 f 
but this is regarded as a short term situation, since the capacity surplus which exists at 
the present time could be overtaken by consumption growth. The build-up of capacity in 
developing countries is not growing at a rate sufficient to compensate for any possible 
shortfall in supply on the world market in the long term . 

Although there is unlikely to be an effective shortage of paper on the world market 
in the immediate future , the extent of surplus capacity is likely to be marginal. Prices 
could, therefore, escalate significantly and substitute products may have to be used to 
meet deficits in specific paper products. 

The most recent analysis undertaken by the Pulp and Paper Industries Development 
Programme suggests that the fibre supply potential of developed countries is sufficient to 
meet their collective paper requirements in the foreseeable future. Capacity growth, which 
is severely constrained by problems of capital formation, is likely to maintain a balance 
with the growth of consumption demand within the developed market economies. Develop- 
ing countries should, therefore, seriously consider their potential for the domestic pro- 
duction of paper, since a situation could arise in which the developed countries might not 
be in a position to guarantee a stable surplus for export. The implications of such a situ- 
ation are the probability of increasingly prolonged periods of tight supply in which develop- 
ing countries would experience difficulties of procurement compounded by rising prices. 

Economic, social and political constraints could, however, preclude many of the 
developed countries from expanding their domestic fibre supply to the extent which they 
currently assume. Thus, if they are faced with a shortage of domestic fibre and, at the 
same time, cannot reduce consumption through changes in their traditional use patterns, 
they must eventually rely on the resources of developing countries in order to maintain 
their long term production. 

Although the uncertainty which shrouds the future performance of the world econo- 
my precludes any reasonable assessment of long term trends, it is evident that opportuni- 
ties for developing countries to enter into the international market as suppliers of market 
pulp will be severely restricted in the short term. 

2. THE IMPACT OF THE INDUSTRY ON DEVELOPMENT 

The general interpretation of trends in world consumption, supply and use of paper 
and paperboard, as presented above, suggests that developing countries should, wherever 
feasible, incorporate the expansion of pulp and paper capacity into their national strategies 
for development . The predicted unreliability of supply from the international market 
argues in favour of the acceptance of development policies which are designed to reduce 
import dependence on those commodities which can be manufactured domestically. 

A major problem, which has yet to be resolved, is to demonstrate the economic 
reality of integrated domestic pulp and paper mills in the production range of up to 75 000 
tons per year. Although there are no major technical problems in the production of pulp 
and paper at this scale, traditional evaluations indicate that, unless under exceptional cir- 
cumstances, this type of project seldom generates an attractive rate of financial return. 

The Pulp and Paper Industries Development Programme has concentrated on the 
potential for the establishment of small to medium scale integrated pulp and paper mills 
designed to meet the domestic market requirements of developing countries. Particular 
attention has been given to the minimum size of economically viable mill capable of pro- 
ducing a variety of paper grades from local fibre . 



]/ World Pulp and Paper Capacities 1976-81, FAO, and FO: PAP/76 Inf. 3 



Integrated mills based upon a chemical pulp line to produce between 100 to 200 tons 
of cultural and/or industrial paper grades per day have been shown to be acceptable under 
certain conditions with total investment costs, at 1976 prices, of up to some US$120 million. 
The continued adaptation of technology has, however, advanced to a point at which it is now 
possible to consider the construction of small scale integrated plants based upon a thermo- 
mechanical or a chemi-ther mo mechanical pulping process to produce a restricted range of 
cultural papers on slow speed paper machines; these plants can have a paper output of as 
low as 50 tons per day I/. 

Countries having only minimal fibre resources and/or small markets can, there- 
fore, plan to establish efficient small scale mills for limited markets of specific grades. 
The 50 ton per day thermomechanical mill, for instance, utilizing hardwood for fuel and 
pine for fibre, would require only 7 500 hectares of plantations; its water requirements 
and subsequent pollution would be minimal. The quality of paper produced, although 
generally below international standards, is adequate for most purposes. Depending on 
local circumstances, the cost of such a unit at 1976 prices would be in the order of 
US$ 33 million* 

The concept of the small to medium sized integrated pulp and paper mill as a viable 
industrial growth point, opens up a number of potential opportunities which have not hither- 
to been considered, due to previous concentration on market pulp mills requiring massive 
capital expenditure, major resource commitments, and sophisticated servicing. 

When evaluating the potential for the expansion of the pulp and paper sector in 
developing countries, consideration must be given to the impact which that industry will 
have on the national economy. A pulp and paper industry should not only carry its own 
development momentum, but, in the national context, it should also hare that degree of com- 
petitive ability which permits it to be ranked as having priority in the context of national 
development . 

The criteria most commonly adopted by national planners in the selection of priority 
investment opportunities are generally of a socio-economic nature with heavy weighting to 
economic growth and foreign exchange implications. Emphasis is usually placed upon: 

employment generation relative to investment 

earning capacity of employees 

multiplier effects 

geographic diversification of production and employment 

capital needs and return on investment 

import substitution or export potential and their impact on foreign exchange 

efficient utilization of domestic resources 

It is in the light of these criteria that the prospects for establishing a prima facie 
case for investment into the pulp and paper industry of developing countries are aiscussed 
below . 

2.1 Employment /investment ratio 

In comparison with other industries, the pulp and paper industry has a low employ- 
ment potential per unit value of investment. An examination of the manufacturing industry 
in the USAJ/ has indicated that of the major industries, only petroleum, coal and chemi- 
cals had a lower payroll/investment ratio than pulp and paper. Mechanical forest indu- 
stries, paper-converting and printing industries, for instance, have more favourable ratios. 



I/ Pulp and Paper Industries Development Programme Working Paper 15 "Small scale 
production of cultural paper" . 

2/ "The role of maintenance and repair in the development of manufacturing industries" 
Industrialization and Productivity Bulletin, No. 17, UN 1970, J. Molsberger. 
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Employment /investment ratios have been increased in developed countries through integra- 
tion within the entire paper sector - deriving a large part of their fibre from their own 
forests, converting their pulp to paper and, in turn, converting a large part of their paper 
into a wide variety of paper products. Since, in developing countries, many of these 
associated activities could be labour intensive, there would appear to be a stronger case 
for investment into an industry which creates the basis for labour intensive secondary and 
tertiary manufacturing . 

The employment/capital ratio is dependent to some extent on the flexibility of in- 
dustry to combine different techniques and to choose different levels of production. Al- 
though the pulp and paper industry is regarded generally as being somewhat inflexible in 
its employment/capital ratio, there are sections of its production chain, especially in the 
collection and handling of its fibre supply which permit flexibility for the substitution of 
capitaK machinery) by manpower. This flexibility is limited in the primary pulp and paper 
mill; it could however be significantly increased in the secondary converting industries, 
particularly in developing countries where the creation of employment opportunities has a 
high priority . 

2.2 E arninqs 

The earning capacity of employees within the paper industry, as expressed in terms, 
of value added, varies from country to country and over time. Global comparisons between 
industrial sectors I/conclude that paper manufacturing is an average industry; it has, for 
instance, a greater value added than the food-processing industry or the rubber products 
manufacturing industry or the textile industry but has a lower value added per employee than 
either the mechanical wood processing industries or the processing of metals and minerals. 
Total value added within the pulp and paper sector will increase in relation to its degree of 
integration with other wood-based industries on the one hand, and with secondary converting 
and printing industries on the other. Thus, when viewed in the wider perspective of an 
integrated sector, the earning capacity of a pulp and paper industry improves. 

2. 3 Economies of scale 

The pulp and paper industry appears to be more flexible in its choice of scale of 
operation than industry in general . The economies of scale are more pronounced than in 
most food-processing industries, but are less than in such basic industries as fertilizers, 
cement manufacturing, sugar refining, or vegetable oil processing /. Flexibility in the 
techniques and in the actual scale of operation must, however, be judged against economic 
and financial returns; from these points of view the pulp and paper industry loses some ad- 
vantage due to the fact that the level of return is relatively low, particularly where the 
industry is solely a primary producer of pulp and paper. The situation changes significant- 
ly if the scope is broadened to include backward integration with other forest sector indu- 
stries and/or forward integration with either paper converting industries or with other 
commercial interests. 

2.4 Multiplier and linkage effects 

The multiplier effects of an industry relate to the additional income generated by 
the promotion of the new economic activity which, in turn, stimulates increased demand 
for goods and services, and to the demand for and encouragement of new or expanded acti- 
vities which provide inputs into the new industry and the further processing of its products; 
this latter is usually termed linkage effects. The potential multiplier effect generated 
through the additional income provided by a new pulp and paper industry, measured in terms 
of new employment and earnings, as described above, is average relative to other industries. 



\J A test for balanced and unbalanced growth. Review of Economics & Statistics, No. 52, 

P. R. Yatopoulus and W. Lau, 1970. 
2/OECD 1968. Industrie! Profiles. Manual of Industrial Project Analysis in Developing 

Countries. J. Haldi and D. Whit comb, 1967. 
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The linkage effects , both forward and backward , are, however, relatively high 
compared with those of most other industries, and it is these which impart a positive 
characteristic to the pulp and paper industry. In this respect, the primary production 
of pulp and paper compares well with iron and steel , and with petroleum products; it has 
a marked advantage over food processing and over- the manufacture of forest products in 
general ]/. 

In consideration of the strong linkage characteristics of the pulp and paper indu- 
stry and the fact that several of the linked industries 2/have good employment/capital 
ratios , especially when applied to the circumstances of developing countries with their 
propensity towards labour-intensity, and high value-added per employee, the industry can 
be judged as having a better than average multiplier effect . 

Another major advantage, which is seldom appreciated, is that the very complex 
nature of the pulp and paper industry has an important and direct impact on the training 
of an extremely wide range of skills which eventually become a national asset of consider- 
able importance in those countries which are expanding their industrial sectors. In the 
context of technical, supervisory and managerial training, the paper industry can make 
a greater than average contribution. 

An additional linkage impact of considerable importance is the propulsive effect 
generated by the establishment of a new pulp and paper industry on the process of develop- 
ment particularly through the creation of a new centre of growth in the rural sector. Not 
only is there a transfer of technology from developed to developing countries, but there is 
also a transfer within the country to the rural sector of skills and incomes associated with 
industrialisation. Growth points such as these generate economic activity and attract 
other industries, which are not necessarily linked to the paper sector, together with their 
attendant benefits . 

The manner in which the pulp and paper sector develops depends entirely on local 
circumstances. The primary growth point in many countries is that of an already well 
established converting industry which expands to a point at which it induces investment 
into the primary processing of pulp and paper by virtue of its size and the need to protect 
itself against fluctuations in world supply and prices. In these circumstances, the pro- 
duction of pulp and paper for the domestic market becomes the end product of the linkage 
effect as distinct from the startino ooint . 

Not all linkage effects are positive, since many of the benefits depend upon effici- 
ent management to produce the paper grades of a quality and price acceptable to the con- 
verting industry. Conversely it can be argued that in order to accommodate existing equip- 
ment in the converting industry, a new primary pulp and paper plant may be required to 
spread its production across an uneconomical ly wide range of paper grades and qualities. 

2.5 Geographical diversification 

The forestry industry generally, by virtue of its reliance on a renewable natural 
resource, is characterised by an almost unique potential for rural diversification. Al- 
though logs can be transported over long distances, considerable economies are achieved 
by locating the industry close to the resource thereby optimising transportation costs by 
processing logs into semi-manufactured or finished products adjacent to the source of raw 
materials and transporting the higher value processed products to the consumption centres. 

Subject to the availability of acceptable pulp mill locations, with their special re- 
quirements for water, power, access to good transport facilities, skilled staff and labour, 
the wood-based pulp and paper industry has a significant advantage over many other types 
of manufacturing in that it can create a major economic activity away from urban concen- 
trations. 



I/ P. A. Yatopoulos & J- B. Nugent, 1973, "A balanced-growth version of the linkage 

hypothesis; a test". Quarterly Journal of Economics, 1973. 
/ Those supplying the fibre raw material and other inputs, and those which convert and 

consume paper. 
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Because of its size, and the requirement of associated services , the establishment 
of a new pulp and paper mill in a rural area will provide increased income earning opportuni- 
ties for the local people. Experience gained in the establishment of these rural-based in- 
dustries in developing countries confirms that, by virtue of a concentration of services and 
skills, they create focal points for urban growth. The significant ability of this industry 
to provide income opportunities in the rural communities and thus enable the multiplier 
effects of these new earnings to be spread throughout the local community, must therefore 
be recognized as a major benefit . 

However , because of the importance of capital and its cost, and of the influence of 
profitability in the selection of product mix, size and location, investors will automatically 
search for sites having low development costs and will be attracted to urban centres with 
their well established infrastructure, industrially oriented institutions and services f and 
their social amenities; these benefits must be judged against the cost of land, the cost and 
availability of labour and of subsidies which the government may introduce to attract capital- 
intensive investment to the remoter rural sites* 

2.6 Returns 

Techno-economic evaluations of primary pulp and paper manufacturing units of a 
size to meet the domestic requirements of most developing countries I/have confirmed the 
generally low rate of return on investment. Although the promoters of new industry will 
have problems in attracting capital, and existing industry will find it difficult to generate 
its own capital for expansion, it should be noted that investors are frequently attracted to 
investments of this type in consideration of factors such as securing captive markets , ease 
of access to markets, securing supplies and finding new outlets for in-house skills. 

Since it is desirable to utilise the economy of scale insofar as this is possible in 
order to provide an attractive return on investment, the size of unit which will yield a 
satisfactory return is usually significantly in excess of domestic market needs for most 
developing countries and has an investment requirement which cannot be funded from inter- 
nal sources of finance. This does not, however, preclude a situation in which small inte- 
grated pulp and paper units can generate adequate rates of return. 

The problem of attracting capital is not confined to the developing world alone, since 
many established industries in developed countries are also confronted with major problems 
of capital formation even though they enjoy significantly higher rates of return than smaller 
mills in developing countries, and are more financially stable by virtue of their integrated 
structure. A comparison of return on invested capital, with the cost of capital, indicates 
that relative to other industrial investments the pulp and paper companies are acceptable 
but not outstanding performers; they are thus not particularly attractive to new capital at 
present levels of profitability. 

Difficulties encountered in the raising of capital have resulted in a more cautious 
approach to capacity expansion. The reduction in the rate of growth of capacity, which is 
a reflection of the problems involved in raising the massive capital requirements, is a 
major contributing factor to the predicted overall situation of tight supply on the international 
market . 

The above discussion is valid in circumstances when a pulp and paper enterprise is 
evaluated in terms of financial return to the investor. The return potential could, however f 
have a totally different magnitude, especially in the context of a developing economy, if 
the investment is analysed in terms of benefits to the economy as a whole. An analysis of 
the economic rate of return takes account of positive effects such as employment and support 
to other industries, as well as negative effects such as air and water pollution. The econo- 
mic aspect Of return is of prime importance in evaluating the development impact of a pulp 
and paper industry and is discussed separately in section 3 below. 

I/ Working Papers produced by the Pulp and Paper Industries Development Programme 
(INT/74/026), 1976/77. 
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2.7 Import substitution 

Many developing countries which have foreign exchange difficulties also import the 
bulk of their paper and paper product requirements. The magnitude of this import is 
illustrated by the fact that those developing countries which, in 1973 y manufactured less 
than ten percent of their total consumption of paper, spent a little over 1.5 percent of 
their total import expenditures on paper and paper products. This percentage 9 although 
relatively small, could be significant in offsetting a trade deficit in a particular country. 
However, this group of countries, if they are to establish an effective pulp and paper sector, 
must import equipment, machinery and other items; the impact of this outflow of foreign 
exchange will inevitably defer the positive import substitution effect since it will take a 
number of years before the breakeven point is reached. 

Depending on the financing arrangements for each individual case, the breakeven 
point in import expenditures is unlikely to be achieved until at least eight years after the 
start of production. In the event of continuing purchase of high cost energy and escala- 
ting costs of imported fibre furnish and chemicals, the foreign exchange advantage of 
domestic production fades further into the distant future. Note should be taken of the fact 
that the smaller the production unit, the longer it takes to realise the foreign exchange 
advantage; conversely, the larger the domestic market, the earlier the substitution effect 
will materialize. 

In consideration of the above, the import substitution impact of a domestic pulp 
and paper industry may not be very pronounced. 

2.8 Resource utilization 

The large scale commercial manufacture of paper has evolved in those developed 
countries having a combination of market demand and accessible coniferous forests. In- 
ternational standards and consumer requirements have thus evolved on the basis of high 
quality paper which is often derived from long fibre around which the converting industry 
has developed sophisticated manufacturing techniques. These high quality papers, how- 
ever, are unlikely to be available from domestic mills in developing countries, the majority 
of which will be based on the use of short fibre pulp. Problems could, therefore, arise 
in adjusting existing converting plants to new qualities of paper. 

Short-fibred pulps from selected temperate hardwoods are now well established as 
raw material for specific grades of paper; this trend being motivated by virtue of their 
special characteristics and by the diminishing availability of coniferous pulps. The use 
of short-fibred pulp was expanded rapidly as papermaking techniques were developed for 
the manufacture of an increasingly wide range of acceptable paper grades produced either 
from pure short-fibred pulp or with an admixture of long fibre to provide the required 
strength and/or the runability characteristics on the paper machine. 

Recent research, followed by pilot plant testing, has confirmed that there are no 
major technical problems in the pulping of mixed tropical hardwoods, and that satis- 
factory grades of specific papers can be manufactured using between 10 to 40 percent of 
long fibre in the furnish, depending on the type of paper produced. Commercial experience 
in the production of paper grades from a limited number of mixed tropical hardwood 
species in developing countries, though restricted, has been successful* Thus those coun- 
tries having an abundant wood supply in excess of their requirements for other wood pro- 
ducts, can now look towards this resource as a potentially feasible supply of fibre for the 
manufacture of paper. 

Since developing countries, particularly those within the humid tropics, have ex* 
tensive resources of mixed tropical hardwood forests ]/, and since several countries have 



I/The coniferous resources in developing countries are extremely limited. 
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the potential to create new resources of fibre through quick-growing industrial tree plan- 
tations, the developing world can be regarded as having a highly significant potential for 
the production of fibre. In any one country, however, competing claims on the resource 
must be taken into consideration, particularly where these concern uses which are more 
essential than paper* 

3. FACTORS IN THE PLANNING OF DOMESTIC INDUSTRY 

V 

3.1 Integration 

The advantages and disadvantages of paper manufacturing in developing countries 9 
as discussed above, indicate that the industry has a better than average multiplier effect 
together with distinct advantages in its ability to encourage a wider geographical distri- 
bution of income; it has, therefore, an important potential for providing development im- 
pact. But the potential must be evaluated relative to other industries, particularly in the 
context that it requires a heavy capital investment per employment opportunity and that 
much of this capital requirement is in the form of foreign exchange. The pulp and paper 
industry also earns a relatively modest return on investment and, therefore, has only 
limited ability to generate new capital. The low value added per employee by the in- 
dustry, together with the delayed import substitution impact (because of the time to reach 
a break even point in foreign exchange expenditure /earnings) are additional disadvantages. 

The benefits of a good multiplier through linkage effects are offset to some extent 
by negative factors such as high capital requirement and low returns in an otherwise aver- 
age industrial profile. Based upon these characteristics alone, it is not possible to classi- 
fy the pulp and paper industry in terms of its potential to motivate development, since this 
can only be evaluated in the light of the economic, social and resource situation in which 
the industry is required to operate within a given country. 

Thus, although the development potential of this industry could be significant, 
it is difficult to make a strong case for priority, relative to alternative investment options, 
based strictly on quantifiable criteria . 

Many of the factors which must be taken into consideration in the ranking of invest- 
ment priority for the pulp and paper industry are socio /economic in nature and cannot be 
quantified in precise terms; these relate to such aspects as the desire to promote and 
maintain a high standard of literacy and education, the extent to which paper should be used 
in the dissemination of information, and the strategic values which a particular government 
might place on security of supply and the control over production and price of product . 
Other factors which can be more readily quantified relate, for instance, to the priority 
given by a government to reduce the rate of food spoilage during distribution, and the use 
of packaging in the promotion of exports. 

The primary production of pulp and paper lies in the middle of a manufacturing 
process and must, therefore, be assessed as a manufacturer of intermediate products; 
it cannot be disassociated either from the resource base and the competing claims on that 
resource by other economic activities, or from the availability and capability of support- 
ing associated industries such as the chemical suppliers and the paper converting indu- 
stries. The pulp and paper industry cannot, therefore, be planned in isolation from the 
wide field of directly interlinked economic activities or from the indirect linkages of 
national political and social aspirations in which the expanded use of paper and paper pro- 
ducts is an essential ingredient . 

There are important lessons to be learned from the manner in which the established 
industries in developed countries have evolved to their present high degree of integration 
within the paper business. Several of the more successful enterprises derive their raw 
material from land under their own control, convert most of their pulp to paper and con- 
vert most of their paper into paper products . The majority of the larger industries are 
well diversified both within and without the paper sector; they are heavily involved in land 
ownership | lumber and in the building products industries. In order to protect their own 
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supplies, many companies are integrated into the production of chemicals and energy (coal t 
oil, natural gas and hydro-electric power) and equipment manufacturing* Some of the 
companies which are heavily integrated into packaging are further diversified into the pro- 
duction of containers based upon metal, glass and plastics. 

A feature of many of the older established and large integrated enterprises is that 
they started from modest beginnings, through initially providing themselves with a sound 
foundation from which to expand. This pattern of growth from a small start could be 
emulated with advantage by developing countries, which can benefit from the experience 
gained by established industry and particularly from the technical systems which have been 
evolved to assure efficiency of production . 

In the circumstances outlined above, the promotion of pulp and paper sector acti- 
vities in developing countries would benefit considerably through the planned coordination 
of the several industrial activities which comprise the production chain from the land to 
the final consumer product . A strong case exists for increasing the viability of pulp and 
paper sector investment through its integration with the raw material supply and its asso- 
ciated industries, as well as with the further conversion of paper to its ultimate end-use. 

3.2. Project viability 

The case for the promotion of domestic pulp and paper mills, though conceptually 
strong, is weak in terms of attracting investment priority since several of the major bene- 
fits cannot be quantified in purely financial terms. Thus an important aspect of the plann- 
ing phase which leads to a decision to implement a particular project is the manner in which 
the project is evaluated and the weighting given to the various investment criteria. Two 
fundamental questions require clarification: 

(a) whether, in considering alternative uses of the capital, the investment yields a 
sufficiently high return to the national economy to warrant development priority, 
and 

(b) whether the project is technically sound and can be implemented successfully. 

In the circumstances of developing countries, particular attention should be given 
to evaluating the economic rate of return based upon costs and prices which are appraised 
at their real value to the economy, since these can differ significantly from their market 
values 

The adjustments of costs and prices, together with the appraisal of associated bene- 
fits, which are necessary to determine the true economic rate of return of a project, can 
seldom be calculated with precise accuracy. This form of evaluation is, however, essen- 
tial in order to provide the best possible guide to the formulation of development policy and 
to assist decision-makers in the ranking of priorities. 

Although techniques have been developed as aids to evaluating the impact of a pro- 
ject on the national economy, a good deal of subjective judgment cannot be avoided and 
it is frequently necessary to use ranges of values rather than sharp estimates. 

In the final analysis, policy makers must also consider a variety of costs such as 
air, water pollution and other health hazards, as well as benefits such as the value of in- 
come distribution, training impact and the degree of social stability arising from the pro- 
ject, none of which can be assigned a market value - hence their economic impact cannot 
be quantified. The evaluation of these factors must, therefore, be in terms of political 
judgment . 

If on the basis of the economic evaluation and associated political judgment, a 
project is designated as a development priority, attention can then be given to its imple- 
mentation. A socio /economic evaluation which indicates an acceptable level of return 
is probably sufficient to guarantee financing together with other support for a project which 
is owned and operated by a government since commercial profitability, though important, 
is not necessarily of primary significance . The financial rate of return is critical only 
in those circumstances in which implementation is to be a function of the private sector. 
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If it can be shown that an investment is financially competitive relative to other al- 
ternatives and if adequate funds are available within the private sector, or if access to 
such funds is available, the project is likely to proceed rapidly. But if the competitive 
position of a politically desirable project is weak, as is invariably the case with many pulp 
and paper projects, it is necessary to improve the environment of the project through 
such fiscal measures as price control, subsidies, low cost public loans, infrastructure 
development and tax concessions. Care must be exercised in the choice of the means em- 
ployed to attract investors, to ensure that the values which led to its designated priority 
status are neither eroded or eliminated; to this end, the project should be re-evaluated 
in the light of the fiscal support measures which have been chosen, so as to ensure that 
the retention of its priority ranking is fully justified. 

The promotion of domestic pulp and paper projects in many developing countries 
having restricted markets is thus largely a function of political will based upon an assess- 
ment of the potential impact of the project on the national economy, rather than the identi- 
fication of financially viable investment opportunities, the implementation of which can 
be left to the initiative of the private sector, if necessary in joint partnership with the 
government 

The planning of a new pulp and paper mill in those countries which have no estab- 
lished industry, should be linked to those industries which provide inputs and which will 
utilize the output; the primary production unit should not be evaluated in isolation. Co- 
ordinated planning, together with an evaluation of integrated sector activity, would not 
only increase the financial as well as economic rate of return, but would also improve 
the value of the overall analysis by providing a more comprehensive view of the economic 
implications of the project as a basis for policy formulation. 

4. THE PROSPECTS AND IMPLICATIONS OF GROWTH 

4.1 Prospects 

The factors summarized above present a strong case for a re-evaluation of the 
methodology used in the evaluation of pulp and paper projects in the developing world. 
It is necessary that the potential for industrial growth should be examined realistically 
relative to the particular circumstances which prevail in a given country in order to attract 
investment, initially as a catalyst to promote the further growth of this industry, but 
also taking full account of its important linkage effects, and the impact which these have 
on attracting investment and in stimulating economic growth. 

Further investigations are also necessary to determine how paper can best serve 
the needs of a developing society and the extent to which such societies will respond to 
the greater availability of paper, its quality and price. 

Several sources have suggested that the consumption of paper in developing 
countries is constrained by supply, but there is little evidence to prove that the very 
large number of people who are only marginally in the money economy will alter their 
traditional attitude to the limited use of paper merely because more paper is available. 
Other sources suggest that the efficiency of education could be severely constrained by 
the lack of available paper in the form of exercise books, text books, visual aids and so 
forth. The quantification of educational impact is particularly important since the use of 
paper in literacy, education, cultural development and the dissemination of information 
is one of the fundamental factors in the progressive evolution of society. For instance, 
within the next decade, adult literacy, together with new primary school enrolments 
could result in an additional 150 million new consumers of paper; the potential demand 
from this one source alone could be of sufficient magnitude to create the market opportu- 
nity to justify new mills in specific groups of developing countries. 
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The whole pattern of paper consumption could change radically depending on the 
dynamics of development . Intensive education will result in a significant expansion in 
the requirement for cultural grades; industry development will require packaging and 
other industrial paper and paperboard grades; these activities will automatically trigger 
a greater use of paper in information services, advertising, business and government* 

When starting from a low base of some 10 kg or less per caout per annum , increase 
in demand could be dramatic, considering the very large number of people involved, and 
particularly if the use of paper is promoted by a determined effort to market the product. 

The prospects for the growth of pulp and paper industries in developing countries 
are thus a function of the ability of each individual government to promote dynamic pro- 
grammes of industrial expansion, agricultural development, education and literacy, the 
promotion of private sector business and the growth of government administration; the 
rate of this expansion cannot, however, be quantified from projections of historic trends 
as functions of consumption/income relationships. Growth of consumption could well 
exceed historic trends, particularly in the low income regions of Asia and Africa where 
many countries have yet to enter into the most active phase of their development. 

4.2 Implications 

Projections for the consumption of paper and paperboard in developing countries 
for the year 1990, as summarized in Table 2, range from a low of 28 million tons to a 
high of 37 million tons per annum. 

Capacity forecasts indicate that the planned growth of manufacturing capacity for 
paper and paperboard in developing countries for the period 1976 to 1981 amounts to an in- 
crease of some 5.1 million tons (of which approximately 3.3 million tons is in Latin 
America), to give a total capacity of 17.2 million tons by 1981. The total pulp manu- 
facturing capacity in developing countries is estimated to reach 9.5 million tons in 1981 ]/. 
Thus, in order to attain a level of total self-sufficiency by 1990, developing countries would 
need to establish new paper capacity amounting to between 11 and 20 million tons during 
the period 1981 to 1990. 

If it is assumed that domestic mills in developing countries should be of a size 
compatible with the availability of capital and within the capability of local institutional 
capacity, infrastructure and manpower potential, it would appear that integrated enter- 
prises mainly in the production range of 50 000 to 75 000 tons per annum would be appro- 
priate in the majority of cases. 

In order to meet a capacity gap of the order given above, it would be necessary to 
construct between 150 and 270 of these new mills (assuming a size of 75 000 tons per 
annum) during the period 1980 to 1990; the cost of this additional capacity would amount 
to no less than US$18 to 32 thousand million at 1976 prices. 

The magnitude of the implications of self-sufficiency for the developing world, 
as indicated above, clearly illustrates the need to formulate a carefully integrated strategy 
for the promotion of phased capacity growth, since the world does not possess the re- 
sources of skilled manpower in excess of its current requirements to construct, start-up 
and operate such a large number of mills over such a short period; the training implica- 
tions of such an intensive programme of industrial investment would be immense* Capital 
availability could also be a major constraint. 

Not only could it take up to eight years for an industry to become operational, but 
several more years will elapse before it reaches its maximum level of productivity. The 
establishment of a new industry involves factors such as the conducting of basic resource 
and market surveys which are an essential prerequisite to full feasibility studies, followed 
by the feasibility study, financial negotiation , the recruitment of technical expertise, 
ordering and installation of equipment, the training of staff and start-up* These major 
and time-consuming activities require careful harmonization with consulting firms, lend- 
ing institutions and with the established industries of developed countries which are the 
source of skills for the transfer of technology. 

I/World Pulp and P*per Capacities 1976-1981, FAO 



- 297 - 



Nevertheless, the illustration given above serves notice that a substantial programme 
of development in the pulp and paper sector of developing countries appears to be fully justi- 
fied. The successful implementation of this programme will require substantial institutional 
strengthening, the building-up of which will take time and will thus inevitably affect the time 
horizon for the operational start-up of industry. 

Since, because of the factors outlined above, the establishment of new capacity in 
developing countries is unlikely to be rapid, it must be assumed that, in the short to medium 
term, the developed countries will produce a sufficient surplus of paper and paperboard to 
meet a substantial portion of the requirements of developing countries at least until the end 
of the century. In circumstances of strong economic growth, this assumption may not be 
valid, hence the interests of those developing countries which have been identified as having 
a good potential for investment into pulp and paper industries can best be served by early 
action to initiate the promotion of these enterprises. 

The magnitude of the pulp and paper sector development potential in developing coun- 
tries, as outlined above, is sufficient to warrant serious consideration by equipment manu- 
facturers, research workers and mill designers in the further evolution of appropriate tech- 
nology for chemical pulp mills in the production range of up to 75 000 tons per year. There is 
an obvious need to promote the design of non-sophisticated, low capital cost small scale 
chemical pulp mills having reasonable operating costs and which are suited to conditions in 
developing countries. It is possible that research could develop a chemical pulping process 
suitable for meeting the domestic paper requirements of developing countries and which is 
simpler than existing processes. The promotion of a viable small scale, non-sophisticated 
but technically effective integrated pulp and paper mill for developing countries, represents 
a major challenge to all those who are concerned with the advancement of the pulp and paper 
industry, since this is a major barrier which must be resolved if the profitability of these 
domestic mills is to be assured in terms acceptable for loan finance. 

Emphasis on the need to give priority attention to the promotion of domestic market 
mills should, however, not overshadow the longer term potential for possible large scale, 
export-oriented market pulp mills. The sites and the resource supplies for these latter 
mills are already known and have been subjected to studies of varying degrees of intensity, 
as summarised in Table 1 to Appendix 2. These sites, together with potential pulpwood 
plantation sites for export-oriented industries should not be pre-empted for other industrial 
activities if this can be avoided. The growth potential of the pulp and paper in developing 
countries should, therefore, be carefully examined in the context of both short and long 
term implications with a view to the formulation of a phased strategy for the balanced 
development of the sector in the long term. 
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III THE IDENTIFICATION OF DEVELOPMENT POTENTIAL BY THE 
PULP AND PAPER INDUSTRIES DEVELOPMENT PROGRAMME 

In the light of the discussion outlined in Part II, the Pulp and Paper Industries 
Development Programme has undertaken an evaluation of the development potential for 
domestic pulp and paper industries in developing countries. This study, which is 
summarized below, while identifying the more obvious short term investment opportuni- 
ties, also provides a firm basis for the continuation and intensification of investigations 
into the identification, evaluation and implementation of viable projects in the longer 
term. 

The growth potential of the pulp and paper sector in developing countries has been 
examined, not only in the context of international trade and the economic impact of domestic 
industry, but also in terms of fibre availability, population, per caout income, institutional, 
infrastructural and other constraints, and the prospects for regional or sub-regional trade 
cooperation; the more important aspects of these investigations are outlined below. 

1- FIBRE SUPPLY 

In 1974, the world output of pulp required approximately 435 million cubic metres 
of wood, which comprised 71 percent of the total fibre requirement. 

Approximately 75 percent of all wood fibre is in the form of pulpwood logs, the 
remainder comprises industrial wood residues from the mechanical wood-based industries. 
A recent feature of forest industries development has been a rapid increase in the further 
utilization of industrial residues for the manufacture of particleboard and fibre board ; the 
volume of residues used for these purposes in 1974 was estimated at 155 million cubic metres, 
with a forecast of some 220 million cubic metres by 1985. Although the rapidly growing 
particleboard industry will use increasing volumes of industrial wood residues, it is not 
anticipated that the long term pulp log/mill residue ratio will vary greatly. 

Wood fibre for pulp has been traditionally dominated by long-fibred species, but 
short-fibred hardwoods are now playing an increasingly important role. In 1974, hard- 
woods comprised some 27 percent of the total roundwood supply for pulping. In Japan, 
hardwoods comprise over 50 percent of the total wood supply for the pulp and paper industry . 
The trend towards the expanded use of short-fibred species is expected to continue. 

Thirty eight million tons of pulp, equivalent to 24 percent of the total wood pulp pro- 
duction in 1974, was produced from recycled waste paper, the recovery rates for which vary 
between major consuming countries from 18 to 40 percent. A study on European Timber 
Trends and Prospects suggests that European recovery rates could reach as high as 45 per- 
cent by the end of the century. In North America, where the recovery of paper for recycling 
amounts to some 25 percent of total paper and paperboard consumption, it is of interest to 
note that in 1974 approximately 40 million tons of paper (67 percent of total consumption) 
were discarded as waste; although not all of this is recoverable for recyclingthe volume 
discarded is equivalent to over three times the total annual paper consumption of all develop- 
ing countries combined. 

Although the potential for recycling is large f the rate of growth in the use of re- 
cycled fibre is unlikely to expand significantly unless wood fibre represents a constraint 
to pulp production. 

Non-wood fibres ]/a mount to some 5 percent of total pulp production and are unlikely 
to expand significantly relative to total production by the end of the century* 



\J mainly bagasse in Latin America and bamboo in Asia. The volume of pulp from grasses, 
straws and other agricultural residues is minimal. 
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Tentative projections by the Pulp and Paper Industries Development Programme 
indicate that wood will continue to be the main source of fibre for pulp and that it may be 
necessary to double the 1974 production of round wood pulpwood from 325 to 675 million 
cubic metres per annum by the year 2 000. 

The doubling of pulpwood supplies within the developed market economies by the 
end of the century is generally regarded as feasible by industrialists. The potential pro- 
ductivity of the forest resource in North America is said to exceed substantially the doubl- 
ing of current wood removals. In Europe the most recent estimate I/suggests that wood 
removals could expand from 377 million cubic metres in 1970 to as high as 455 million cubic 
metres in 2000 with the bulk of this increase being in pulpwood. 

Further analysis is required to determine whether the potential additional wood 
supply will be available at an acceptable cost, and whether significantly increased volumes 
of fibre can be obtained from the forest resource by the various techniques which are now 
being applied to intensive forest management and utilisation. 

New techniques, such as the thermomechanical pulping of long-fibred species are 
being widely accepted for commercial application; these will undoubtedly introduce major 
savings in the use of long fibre through their substantially higher yield and the reduced re- 
quirement of chemical pulp in certain grades of paper. The reduction in the basis weight 
for newsprint and other grades of paper which use a high percentage of long fibre will also 
greatly increase the long fibre resource potential. The full impact of these latter savings 
is not yet quantifiable, but could be sufficient to reduce significantly the threatened shortage 
of long fibre pulp. There are no indications that the developed countries as a whole will 
be short of fibre within the immediate future. 

Canada is likely to maintain its dominant position as a supplier of long-fibred pulp 
to Western Europe, particularly since the Scandinavian countries are increasingly inte- 
grating their pulp production with the manufacture of paper. The structural balance of 
the industry could, however, change still further if Canada follows the example of Scandi- 
navia towards integrated manufacturing to a point at which Western Europe becomes a net 
importer of paper as distinct from pulp or pulpwood. 

The centrally-planned economies of Europe, while expanding their pulp and paper- 
producing capacity at a rate somewhat higher than other countries, will only marginally 
affect the international trade in fibre since the bulk of their production will be consumed in- 
ternally. 

Japan will remain a fibre-deficit area with imports from North and South America, 
Australasia, Southeast Asia and the USSR. Tight environmental control is likely to limit 
the further major expansion of the domestic pulp and paper industry in Japan which is now 
also actively involved in the construction of new mills, together with negotiations for further 
industrial expansion, in Latin America and Southeast Asia. 

Australia, New Zealand or South Africa are unlikely to be major contributors to the 
international trade in fibre. 

Developing countries have not yet made more than a marginal contribution to the 
supply of fibre to the international pulp trade, nor is any major change foreseen in the short 
term unless the cost of fibre in these countries is sufficiently favourable to attract invest- 
ment from the fibre-deficit countries. 

The wood fibre resources of many developing countries are tremendous; their 
actual production potential, however, is substantially greater than their current output, 
in that large areas of mixed tropical hardwood forest are not yet managed under systems 
which optimise commercial yield. The potential volume of fibre which can be obtained 
from pulpwood plantations in the sub-tropical and tropical areas is also far greater than 
those in developed countries where rates of growth are significantly lower. 

]/ European Timber Trends and Prospects 1950 to 2000, January 1977, FAO. 
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Much attention is being given to the conversion of limited areas of mixed tropical 
hardwood forest into intensively managed plantations of both long and short-fibred species. 
But experience in the establishment of pulpwood plantations in the humid tropics is limited 
and is as yet inadequate to indicate whether or not these plantations can be regarded as a 
renewable resource capable of sustaining a specific level of productivity. There are, 
however, good reasons to believe that selected genotypes, particularly of pine, could be 
introduced as successfully as the very extensive areas of oil palm and rubber. 

The success of coniferous plantations within the higher and cooler zones of the 
tropics, as a source of commercially viable pulpwood, is an established fact; the ''south- 
ern cone 11 of South America and the plantations of East and Central Africa are excellent 
examples of this potential . 

The current state of the world market and the nature of the most recent projections 
for world consumption of paper do not, however, suggest that developing countries will be 
required to make a major contribution to the world fibre supply, at least in the foreseeable 
future. This provides an opportunity for developing countries to intensify their research 
into the most effective means of producing low cost supplies of acceptable fibre in the know- 
ledge that not only will these be required by themselves to meet their own developmental 
requirements, but that these could also have a long term impact on the international mar* 
ket. 

Research of the type required to justify major industrial investments into the manu- 
facture of pulp and paper is long term. Since conditions in the developing countries within 
the tropics, where forests have an obvious economic potential, are relatively uniform with- 
in the major climatic and soil types, research can be reasonably standardized in its appli- 
cation. Yet in spite of the obvious potential, little has been done to promote any effectively 
coordinated international research into forest productivity throughout the developed world. 

Evidence strongly suggests that the renewable fibre resources of the world, managed 
at optimal levels of productivity, are more than adequate to meet the long term requirement 
of the paper sector. Less evident is the continuing long term dominance of fibre supply from 
the developed countries; hence the need for initiative by developing countries to lay firm 
foundations for the future. 

2. COUNTRY EVALUATIONS 

The screening of all developing countries, and their ranking in terms of relative 
potential for the establishment of new pulp and paper industries, or the expansion of existing 
industries, was undertaken by the Pulp and Paper Industries Development Programme through 
an analysis, for each country, of criteria such as population, income, and the availability 
of fibre. This analysis provided a basis from which to determine those countries having a 
market of sufficient size and a resource sufficiently large to warrant the development of a 
pulp and paper industry. The basic methodology of this analysis is given in Appendix 1. 

The first phase of the analysis provided a ranking, in broad orders of magnitude, 
of those countries which, in 1973, either had no pulp and paper industry, or which produced 
less than 10 percent of their requirements. The extent to which any of these countries 
could promote development within this sector is conditioned by the availability of domestic 
supplies of fibre and the extent of the market. For instance, whereas Malaysia with its 
abundant resources, a per caout income of US$570 and a population of 12 million, warrants 
an industry large enough to become totally self-sufficient, Tanzania, with limited fibre re- 
sources, a per c^aput income of US$130 and a population of 14 million is much more restricted 
in its opportunities. 

Three groups of countries were identified: 

(i) countries which, according to historic development trends, ought, by 1973, to 
have established a pulp and paper sector sufficiently large to meet their 
domestic requirements; 
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(ii) countries which ought to have achieved at least 50 percent of their 
domestic requirements, and 

(iii) countries which warrant an industry sufficiently large to meet up to 
50 percent of their requirements 

The results are tabulated in Table 4 of Appendix 1 . 

A separate analysis was then undertaken for those countries which, in 1973 f were 
producing more than 10 percent of their domestic requirements and which, according to 
the criteria used, could justify investment into the further expansion of their pulp and paper 
sectors to achieve a higher degree of self-sufficiency. The extent to which capacity ex- 
pansion appeared to be justified is also indicated in Appendix 1 (Table 5). 

A total of 34 countries were found to have the necessary requisites for expansion; 
of these 13 are located in Africa, ten are grouped around the Caribbean Sea, three are in 
South Europe and three in South America. The distribution of these countries is shown 
on the accompanying map. 

The potential for pulp and paper development in developing countries as identified 
in the above analysis points towards the need for special attention to be given to the Carib- 
bean, West Africa and Insular and Peninsular Southeast Asia, in order of priority ranking, 
based upon the capacity requirement of each group. 

The sub-regional groups as defined above are generally characterised by countries 
having relatively small individual markets, few of which are capable of sustaining an inte- 
grated pulp and paper mill of the minimum economically viable size which would have poten- 
tial for growth. In these circumstances, it is prudent to consider the more substantial 
benefits which can be obtained through the economies of scale of larger mills based upon 
sub-regional or regional markets. The rationalization of planning to justify investment 
based upon the market requirements of a group of countries does, however, imply a degree 
of interdependence based upon strong and mutually acceptable cooperation in both invest- 
ment and trade. 

The advantage of sub-regional grouping into viable market units would not only be to 
enable the establishment of a number of industries having guaranteed growth potential, but 
would also permit a greater flexibility in the operation of those industries to respond 
quickly to swiftly changing market conditions. 

In parallel with the above assessment, desk studies of individual developing coun- 
tries supplemented by field investigations in selected countries were also undertaken in 
order to gather essential data and information for the identification and preliminary evalu- 
ation of specific investment opportunities into the pulp and paper sector. A separate study 
was made to identify those countries in which pulp and paper development was the subject 
of ongoing investigations by the World Bank, Regional Development Banks, bilateral agencies 
and by consultants on behalf of governments and private enterprise . 

The screening process, which also included subjective judgments where necessary 
eliminated countries such as Brazil, Colombia, Chile and Mexico which had a sufficiently 
well established and dynamic pulp and paper sector to plan and implement their own short 
term expansion. In addition, the screening process eliminated those countries such as the 
Ivory Coast, Cameroon, Gabon, Surinam and Papua New Guinea for which market pulp 
mill studies had recently been completed, or in which the promotion of integrated pulp and 
paper projects was being actively pursued such as Nigeria, Honduras, Turkey and Iran. 
Countries being covered by the World Bank or bilateral agencies were also excluded; these 
were: Tanzania, Ivory Coast, Congo, Liberia, Ecuador and Colombia. 

Arising from the screening process, priority was given to an assessment of the 
development potential of the pulp and paper sector in the following regions: 









US 


c 


^ 


.5 


J 


UJ 


| 


& 

n 


i 


5 

ir 



' 


5 c 


d 

< 





g 2 


s 


1 


I 


V 

| 


& 




1 


H 

2 




^ 

o, 





&. 

i 



- 303 - 



Latin America 

la) The Greater Caribbean Basin, comprising Guatemala, Nicaragua, Costa 

Rica, El Salvador, Panama, Jamaica, Trinidad & Tobago, and Guyana (inc- 
luding Surinam and Honduras in the market projections) 

(b) The South American countries of Peru, Bolivia, Paraguay, Uruguay and 
Argentina (with a desk study for Venezuela, and assistance to World Bank 
missions in Ecuador and Chile) 



frica 



Afri 
laT 



A general survey of the potential in seventeen countries of West Africa, 
with field studies in Ghana, Sierra Leone and Senegal 



(b) A revision of the pulp and paper feasibility study for Zambia which was 
undertaken as a UNDP/FAO project in 1971 

(c) A review of existing industries and their potential for expansion in Morocco, 
Algeria, Tunisia and Egypt (undertaken by UNIDO as a sub-contract to the 
Programme) 

3. Europe 

la) A general review of the European pulp and paper sector 

(b) Specific studies in Greece, Hungary and Yugoslavia 

4. Asia 

A general review of the potential in Iran, South and Southeast Asia, followed 
by studies of specific opportunities in, India, Sri Lanka, Thailand and Malaysia. 

5. North America 

A general review of the North American pulp and paper sector. 

The resources available to the Pulp and Paper Industries Development Programme 
were insufficient to enable global studies to be completed. Further investigations are 
required and should be undertaken, when additional funds are available, with particular 
emphasis on: 

(a) the pulp and paper situation in Australasia and the Far East, and in the 
centrally-planned economies; 

(b) the development potential of Brazil, Mexico, Cuba, Venezuela, Zaire, 
Angola, Mozambique, Sudan, Pakistan, Bangladesh, China, North Korea 
and South Korea. 

3. INVESTMENT OPPORTUNITIES 

The global perspective of investment opportunities as identified by various authori- 
ties over the past few years, together with their developmental status, insofar as this can 
be determined, is summarized in tabular format at Tables 7 to 9 of Appendix 2. The list, 
though comprehensive, may not be complete in that studies by consultants and through bi- 
lateral aid on behalf of governments may not be fully covered, since this is a continuing 
activity having restricted publicity. Note should also be taken of the fact that not all tht 
listed projects are necessarily viable under current economic conditions. 

3.1 Market pulo mills 

Prior to 1973, the major emphasis of pulp and paper sector development in develop- 
ing countries was on the establishment of export-oriented market pulp mills based largely 
on the pulping of mixed tropical hardwoods. It was thought, at that time, that the forest 
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resources of developing countries could, in the short term, make a major contribution of 
short-fibre to any possible deficit on the international market. This need has failed to 
materialize and plans to construct many mills have been deferred. 

The interest shown by international promoters has, however, stimulated valuable 
research into the pulping chracteristics of mixed tropical hardwoods which has shown con- 
sistently that the pulping of mixed species is technically feasible and that pulps from this 
source can produce papers equivalent to, and in some cases superior to, those from tem- 
perate hardwoods. 

The basic resource of developing countries has thus been shown to be an acceptable 
fibre which, with an addition of 10 to 40 percent of long fibre furnish can be used in the 
manufacture of a wide variety of paper and paperboard grades. 

The effort thus expended in proving the viability of mixed tropical hardwoods pulps 
for the export market has, in the event, provided conclusive evidence that these pulps can 
be used with confidence in the manufacture of paper for (domestic supplies. 

Those countries which have both resource and domestic market potential , but which 
were hitherto regarded as export-oriented market pulp prospects, should, therefore, look 
towards the promotion of domestic market mills with a view to establishing viable growth 
points so as to train staff in manufacturing and marketing to be in a position to respond 
positively to the long term requirements of the international market when the opportunity 
arises. 

The potential for developing countries to produce large volumes of market pulp and 
bulk volumes of specific paper grades cannot be ignored by the international trade. If 
these countries are to benefit from this potential to the fullest extent, it is in their in- 
terests to enter the pulp and paper trade now with a view to becoming independent self- 
reliant competitors on the international market by the turn of the century; in the mean- 
while they will be serving and developing their own internal markets and providing a strong 
stimulus to national economic growth. 

Those countries having a resource potential sufficient to warrant a market pulp 
mill and for which feasibility studies or prefeastbility studies by various agencies and 
consultants have been completed for specific sites are: 

1. Based on Mixed Tropical Hardwoods I/ 

Gabon Guyana Indonesia (Kalimantan)! 3) 

Cameroon Surinam Brunei 

Ivory Coast French Guiana 

Venezuela 

2* Erased on Existing Plantations 

Malawi Brazil (7) 

Morocco Argentina (Missiones) 

Swaziland Chile (4) 

3. f^ased on Potential Plantations 

Malagasy (2) Venezuela Malaysia - Peninsular 

Congo Brazil (4) Malaysia - Sabah 

Liberia Papua New Guinea 

Angola (2) 



\J Plans for the majority of mills bned on mixed tropical hardwoods indicate that 
they will ultimately convert (he forest to pulpwood plantations. 



- 305 - 



4. Based on Indigenous Pine (regional market only) 

Guatemala Indonesia (Sumatra) 

_ . . Honduras 

5* Based on Bamboo 

Burma (2) 
6. Baaed on Other Fibre 

Morocco (esparto) Peru (bagasse) 

Chile (temperate hardwood) 

Numbers in parentheses indicate number of potential mills. The situation with regard to 
each of these mills is summarised in Table 7 of Appendix 2. 

None of the above projects were examined in detail by the Pulp and Paper Industries 
Development Programme in view of their relatively low priority for short term investment 
and the fact that adequate monitoring was being maintained by the World Bank, Regional 
Development Banks and by the private sector in liaison "with the governments concerned. 

6.2 Domestic market mills 

Priority was given by the Programme to identification of potential investment 
opportunities into domestic mills in the production range of 75 000 tons per annum and 
below. Studies into the economic viability of chemical pulp mills I/ suggested a minimum 
size of some 35 000 tons per annum based on the need to reduce pollution through including 
chemical recovery and effluent control. A special study into thermomechanical pulping 
potential suggested a minimum integrated unit with a production of 16 000 tons using a 
simple narrow (3 metre) and slow speed (300 metres per minute) paper machine producing 
newsprint and/or printing and writing papers in the basic weight range of 40 to 80 grams 
per square metre /. 

Assessments of resources and markets were supplemented by studies of infra- 
structure, institutional capability, manpower resources, service availability and local 
costs. Mill locations having the requisite potential for development were then identified, 
together with alternatives, wherever possible. Preliminary techno-economic evaluations 
were undertaken for selected mills in order to illustrate, in gross orders of magnitude, 
the financial and economic rate of return for a mill of a specified product mix and capacity 
at a specific site. Since few countries had adequate forest inventories or market sur- 
veys, evaluations were based on such information as was immediately available and on 
qualified judgments. The purpose of these evaluations being to confirm whether the 
projects appeared sufficiently viable to justify further investment into a full feasibility 
study. Estimates of investment and operational costs were based upon 1976 data as pro- 
vided by consultants to the Programme. 

A major innovation in the identification of economically optimal mill locations and 
in the analysis of costs relative to alternative locations and other investment options within 
the forest sector was the use of an econometric model originally developed by the World 
Bank Development Research Centre and modified by the Programme for use in the analy- 
sis of pulp and paper projects. 

The model was used as a planning guide to determine a pulp and paper development 
strategy for Malaysia and subsequently to study the potential for development within each 
country of Southeast Asia as well as to indicate the optimisation of pulp and paper sector 
development within the ASEAN community as a whole. 

The overall results of the various investigations undertaken by the Pulp and Paper 
Industries Development Programme are outlined below and summarized in more specific 
detail in Table 10 of Appendix 2. 



I/Working Paper 9 "An analysis of profitability of a domestic pulp and paper mill with 

specific reference to India 11 
2/ Working Paper 15 "Small-scale production of cultural papers 11 . 
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6.2.1 Latin America 

Brazil, Chile, Argentina and Mexico have generally well developed pulp and 
paper sectors and plans for the continued expansion of their industries are advanced. 
Opportunities for the further investment into domestic capacity in these countries have been 
identified , and a number of pre-feasibility studies have been completed by independent con- 
sultants on behalf of governments and/or private investors. 

A review of the situation in South America has revealed only limited new opportuni- 
ties in addition to those which had already been identified, and these relate mainly to the 
small scale production of cultural papers. Many of the proposals for capacity expansion 
which were promoted in 1973-74 have been deferred and may require reformulation. With 
the exception of ongoing commitments, particularly in Brazil, there is little prospect of 
new mills being established in the immediate future. This situation partially reflects the 
fact that Latin America has already established a self-sufficiency ratio of some 75 per- 
cent and that priority needs to be given to expand the local availability of long fibre pulp 
and newsprint, which comprise the bulk of imported products. 

The main zone for the potential development of domestic market industries lies to 
the north of, and includes, the Amazon valley; specifically those countries which border 
the Caribbean Basin. These latter countries have yet to develop a strong pulp and paper 
sector and could benefit, through sub-regional cooperation, between the Caribbean Common 
Market and the Central American Common Market, together with neighbouring countries 
such as Venezuela, Cuba and Mexico. Guatemala and Honduras could immediately develop 
a regional trade in newsprint, kraft liner and kraft pulp based upon their existing resources 
of indigenous pine; other countries such as Venezuela have potential to establish large 
scale pine plantations and could become important producers of long-fibred pulp. Adequate 
short fibre resources in the form of bagasse and hardwoods are readily available through- 
out the sub-region. 

Specific opportunities based on existing resources have been identified in: 
Guatemala, Honduras, Costa Rica, Panama, Guyana, Ecuador, Venezuela, Bolivia and 
Argentina. Potentially viable projects requiring the establishment of pine plantations 
have been identified in Jamaica, Costa Rica, El Salvador and Uruguay. The establishment 
of pine plantations to provide a long fibre furnish to the existing short fibre-based industry 
would also be of benefit to Cuba, Venezuela, Colombia, Ecuador, Peru and Bolivia. De- 
tails of these projects are summarized in Table 10 at Appendix 2. 

6.2.2 Africa 

The underdeveloped nature of the pulp and paper sector in Africa is illustrated by 
the fact that, in 1975, 95 percent of the pulp manufacturing capacity, and 94 percent of the 
papermaking capacity was installed in the countries of Northern and Southern Africa ]/ 

Prospects for growth are limited by market size and resource availability, with 
the more obvious opportunities occurring in the tropical countries of West Africa which 
have substantial areas of mixed tropical forest, and in Angola which has potential for fur- 
ther large scale plantations. 

Hitherto, the large fibre resources of the mixed tropical hardwoods of West Africa 
were regarded as a potential source of market pulp to meet a fibre deficit in Europe . Mill 
sites were identified in the Ivory Coast, Cameroon and Gabon and feasibility studies com- 
pleted. Active interest continues to be shown in the possibility of establishing large scale 
plantations of gmelina, eucalyptus and pine in Liberia and the Congo as a basis for future 
market pulp industries. For reasons outlined elsewhere in this report, it is unlikely 
that these projects, with the exception of market pulp mills in Gabon and Cameroon will 
mature in the short term . 



Northern Africa: Morocco f Tunisia, Algeria and Egypt. 
Southern Africa: South Africa, Swaziland, Rhodesia and Angola 
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The only new integrated pulp and paper mill which has been constructed during 
recent years outside the countries which have an already well established pulp and paper 
sector has been a domestic mill in Kenya having a capacity of 45 000 tons per annum, 
Negotiations continue for a pine-based market pulp mill in Malawi having a capacity of 
150 000 tons per annum. 

Three integrated pulp and paper mills having a combined capacity of 150 000 tons 
per annum, producing a wide range of paper grades for the domestic market and based 
upon hardwood plantations are in an advanced stage of planning in Nigeria. 

Plantation based projects are currently under active consideration by the World 
Bank for a domestic market mill in Zambia and for a market pulp mill in Malagasy. Bi- 
lateral Swedish aid is being used to finance a domestic mill plantation project in Tan- 
zania . 

In the light of the above activities, the Pulp and Paper Industries Development 
Programme has concentrated on the identification of opportunities for domestic mills in 
West Africa. 

Particular attention was given to the design of a possible standard type of mill 
which could be installed as a growth point for future expansion in a number of countries 9 
based upon the fullest possible use of mixed tropical hardwoods together with an imported 
element of long-fibred pulp. Ghana was selected as a case study; this resulted in the 
techno-economic evaluation of a mill at Daboasi designed to produce 53 640 tons per year 
of the following grades: 

Product Tons per year 

Newsprint 13 625 

Printing and writing (wood-containing) 4 015 

Sack kraft and wrapping paper 12 000 

Liner board 17 000 

Corrugating medium 7 000 

Two pulping processes are envisaged: 

(a) Modified thermomechanical pulp for newsprint and printing/writing 
grades using low to medium density woods of light colour, and 

(b) Sulphate pulp, of which 5 340 tons per year would be bleached for 
use in cultural paper production. 

Some 9 000 tons of unbleached long fibre pulp would be imported each year. 

Investment cost at start-up is estimated at approximately US$100 million 
based on 1976 values. 

This type of mill would also be suited, possibly in a modified form, to meet the 
domestic demand requirement in such countries as Cameroon, Gabon, the Ivory Coast 
and Zaire where it would provide the infrastructure for expansion to produce market pulp, 
when this market materializes. 

Smaller mills based on the thermomechanical pulping bf pines or the chemi 
thermomechanical pulping of hardwoods could meet at least part of the more limited 
domestic market requirements of countries such as Senegal and Guinea; each mill would 
require the establishment of plantations amounting to some 8 000 hectares, including 
provision for fuel wood. 

The expansion of existing pulp and paper industries in Southern Africa, with the 
exception of Mozambique and Angola, and also in Northern Africa, is limited by the 
availability of resources and is unlikely to be a major factor of future regional growth. 
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6.2.3 Europe, Mediterranean and Middle East 

A study of the pulp and paper sector of the developed market economies of Europe 
was undertaken to supplement a similar study for North America so as to provide a per- 
spective of the growth potential of the established pulp and paper industry . Particular 
attention was given to the implications which the growth patterns of the developed countries 
might have on the pulp and paper prospects of developing countries. 

Investigations undertaken in Southern Europe resulted in the identification of a 
cultural paper mill in Northwest Greece having a capacity of 40 000 tons and the expansion 
of an existing mill in Hungary; both mills would use thermomechanical pulping processes. 
Techno-economic evaluations for both mills were completed. 

The prospects for the expansion of the established pulp and paper industries in the 
Mediterranean countries of North Africa were studied under sub-contract by UNIDO which 
confirmed that the restricted availability of suitable fibre would be the major constraint 
to future growth. 

Elsewhere, in the Middle East, major action is being taken by the Governments 
of Turkey and Iran to establish large scale pulp and paper industries sufficient to meet 
their foreseeable requirements. 

6.2.4 Asia 

Field studies of this region were limited to India, Sri Lanka and to the countries 
of Southeast Asia (ASEAN). Twenty-two potential projects were identified, of which 
eight were selected as having priority for techno-economic evaluations. These included 
five projects in India, one in Thailand, one in Malaysia and one in Sri Lanka. 

Priority was given to the techno-economic evaluation of "small scale 11 chemical 
pulp and paper mills in the production range of 34 000 to 68 000 tons per year in India; 
this confirmed the potential viability of such enterprises as a basis for wider application 
in other developing countries. Additional investigations were also undertaken into 
assessing the social impact arising from the development of new pulp and paper mills in 
India based upon case studies of recently erected mills; the object of this study being to 
assess the development impact of establishing a new pulp and paper mill in a given 
location, and to identify the role of this industry as a motivator to the rural and national 
economy. 

Techno-economic evaluations were completed for mills at Bastar, Haldwani, 
Siliguri and Jammu in India, and studies were initiated into the possibility of utilizing 
the wood resources of the Andaman Islands as a fibre supply for a domestic market pulp 
mill in India. 

Special attention was given to the ASEAN group of countries (Thailand, Malaysia, 
Singapore, Indonesia and the Philippines) with a view to a detailed examination of their 
potential for pulp and paper sector development at the national as well as on an integrated 
sub-regional basis. The initial planning for this group of countries was undertaken with 
the aid of an econometric model based upon data gathered in the field. The final analysis 
of data was not complete at the time of compiling this report. 
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IV CONCLUSIONS 

The dynamics of world trade and investment have altered to such an extent since 1974 
that pulp and paper sector development requires to be viewed in an entirely new perspective. 
The international pulp and paper sector is now adjusting to changed socio/economic circum- 
stances which, as outlined in sections I and II, imply a fundamental shift of emphasis by the 
developed market economies towards securing their own self-sufficiency. 

The picture which is now emerging from the aftermath of 1974, is one in which the 
pulp and paper sector of developed market economies is likely to grow less and to be in- 
creasingly independent in fibre supply, at least until the turn of the century; imports of 
market pulp from developing countries are unlikely to expand. 

Problems relating to the size of capital investment requirements and the difficulty 
of capital formation within the pulp and paper industry suggest that further capacity growth 
is likely to be implemented with extreme caution and that the planning of future growth 
will more carefully attempt to match the requirements of the market. Existing capacity 
will tend to be utilized to optimal production and large blocks of competitive new capacity, 
over and above those now committed, are unlikely. Under these circumstances, excess 
global capacity is not foreseen as a major problem of the future. 

The impact of changes which are implicit in the further growth of the industry in the 
developed market economies cannot be quantified until the world economy is established on 
a more readily definable growth pattern; but indications point to the distinct possibility 
that an upsurge in economic growth could result in a supply /demand equilibrium in the 1980s, 
in which the availability of surplus paper for developing countries might be extremely limi- 
ted. Since the time horizon for the operational start-up of new mills in developing countries 
is unlikely to be less than eight years from the date of undertaking the feasibility study, 
there is strong justification for urgent action by those countries which have been identified 
as having immediate potential to develop viable domestic industries. 

As a fully integrated industry, both backwards to the forest resource and to other 
wood-based industries, and forward through the converting industries to packaging, station- 
ery, printing and textbooks, the pulp and paper industry has few parallels in its potential 
impact on national or regional economic development. The concept that a pulp and paper 
sector can assist in economic growth through providing for a wide spectrum of associated 
activities, the majority of which are primary national planning goals, needs to be emphas- 
ised to decision and policymakers in developing countries; it is necessary to obtain their 
acceptance of a much broader approach to the promotion of pulp and paper enterprises than 
has been the case previously. It is particularly important that policy formulation in develop- 
ing countries recognises the role of the domestic mill as a catalyst in the stimulation of 
national development. 

In the last analysis, a well planned, dynamically managed pulp and paper sector is 
essentially geared to the vital needs of the entire system of government and of development, 
as such it is politically important. Given reasonable assurance of economic viability, the 
decision to proceed with an investment into a pulp and paper industry is a matter of national 
socio-economic policy which judges the investment in the light of competing socio-economic 
priorities rather than on the more restricted basis of a financial rate of return; the case 
for the development of the pulp and paper sector must be argued on its political/socio- 
economic merits rather than those of investment into an isolated individual enterprise. 

Lack of interest by developing countries in the establishment of domestic market 
mills at the present time, arises to some extent from the fact that many governments have 
been unaware of the potential national benefits which are available to them through the 
properly planned growth of this sector. It is possible that emphasis on the large-scale 
export-oriented market mill in recent years, and the failure of this to produce results 9 has 
confused national planners; the unprecedented fluctuations in the global performance of the 
sector, coupled with problems associated with cost and availability of capital has un- 
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doubtedly led to some hesitation in the acceptance of new ideas. A firmer base must, 
therefore, be created upon which to make balanced political judgments; this requires a 
careful quantification of the real requirements of society in terms of paper products re* 
lative to development aspirations, as distinct from current consumption patterns which, 
in many instances, may be artificially constrained. 

Income related consumption has little application to those countries which are in 
the early stages of their development, such as are found in the Caribbean, Africa and 
Asia, yet it is important to evaluate with greater precision the needs which are likely to 
arise in the future so that these countries can determine the point at which the social 
cost/benefit analysis will justify a political decision into an investment which is com- 
patible with financial reality. 

The essential ingredient in the successful promotion of domestic market pulp and 
paper sector development in these countries thus appears to be their ability to produce 
benefits in the form of a range of desired products within a socio-economically acceptable 
cost. This raises the central issue of capital cost and the urgent need for initiative to be 
taken by institutions in the developed world to channel their talents and technology into 
the design of a simple modular type of integrated mill which can be operated with the mini- 
mum degree of sophistication. 

But much needs to be done to improve the methodology of calculating the social 
cost /benefit analysis since it is necessary to prove through this that investment into a pulp 
and paper industry will have a lasting impact on the economic and social life of a particular 
country. Serious consideration must, therefore, be given to quantifying the real social 
requirements, the training effects and the welfare benefits, to strengthening institutions 
to a point at which industry of the type envisaged can be serviced efficiently, to developing 
the required infrastructure and to assuring the long term productive potential of the fibre 
supply . 

The following aspects of sector development have been identified as requiring 
priority investigation: 

Mill design, capital and operating costs; 

Market surveys which concentrate on evaluating the paper requirements of 
the quality and grade most suited to meet national development policies, 
and the benefits to be derived; 

The multiplier and linkage effects of new industries in rural areas, together 
with the costs and benefits arising from these; 

The impact of domestically produced pulp and paper on already established 
converting and printing industries together with an appraisal of the prob- 
lems and costs in the restructure of this industry to ensure compatability 
with the new source of supply; 

The potential for the improvement of the existing pulp and paper, converting 
and printing industries through modernization or restructure; 

Fiscal measures designed to attract investment in cases of marginal profit- 
ability; 

The management of forest resources to ensure a guaranteed supply of fibre 
of the optimal quality at least cost, including the establishment of new plan- 
tations and their financing; 

Environmental impact and its social cost. 
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These are only some of the more urgent items for consideration, each of which is 
a major subject for research in which the international organizations could provide valu- 
able assistance. The identification of investment opportunities, as recently undertaken by 
the Pulp and Paper Industries Development Programme, is merely one link in a complex 
chain; substantial additional justification is required before many of these can become a 
reality. 

The pulp and paper industry faces much the same constraints as any other capital- 
intensive investment in developing countries, though perhaps its need for economic, as 
distinct from financial, justification is greater. Given the political priority in a situation 
in which the government is a major holder of equity in the enterprise ]/, the availability 
of capital becomes less important than the availability of partners to provide the required 
technical skills, and to train local staff. Established industries have only a limited sur- 
plus of experienced qualified staff to channel into new ventures, and it is this constraint, 
more than any other, which could limit the number of new mills which can be constructed 
and brought up to the required level of operational efficiency at any one time. 

The analysis presented above focusses attention on self-reliance as opposed to 
export opportunity and suggests high priority for a continuity of action based on the 
major functions: 

the early promotion of those projects which have an obvious potential for 
early implementation; this would require cooperation between individual 
governments, multi-lateral and bilateral agencies, development banks 
and regional development authorities; 

- the continued evaluation of both short and medium term projects to a point 
at which promotion is possible; 

the encouragement of a more systematic approach to integrated forest 
sector planning, based on balanced land use, with the object of providing 
alternative strategies for development, thereby ensuring a more rational 
ranking of investment priorities; 

- the identification of long term prospects for development in the context 
of world trends of consumption and supply 

encourage research into specific problem areas such as mill design, 
social cost/benefit analysis and pulping/ paper making technology; 

- surveys of market requirement, and industrially oriented forest in- 
ventory; 

- advisory services to governments in the appraisal of private sector 
investment proposals, and 

assistance in the organization of training 

These activities, together with the continued monitoring and analysis of world trade, 
supply and dermmd in pulp and paper represent an ambitious but fully justifiable target for 
strong and continued involvement by FAO in stimulating the further expansion of the pulp 
and paper sector throughout the developing world . 



\J the majority of major enterprises in developing countries are now in the nature of joint 
venture partnerships between local entrepreneurs, expatriate partners and state 
development corporations or similar authorities. 
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It is inevitable that the growth of the pulp and paper industry in developing coun- 
tries will gather momentum during the next decade, and that this growth will require much 
more intensive support from the many international agencies which are concerned with this 
sector than has been provided in the past. It is in this area of activity that the Pulp and 
Paper Industries Development Programme has provided an important forum for inter-agency 
discussion and cooperation . 

The work of the various specialized agencies of the United Nations, the World Bank, 
Regional Economic Commissions, Regional Development Banks and other institutions con- 
cerned with the promotion of pulp and paper industries in developing countries needs to be 
strengthened and coordinated. A more effective liaison is also necessary with bilateral 
aid activities* The international private sector, as represented by the established industry 
of the developed countries, must also continue to play an important role in the planning and 
implementation of projects through joint venture partnerships, assistance in the provision 
of skilled manpower, and the training of local staff. 

The analysis of the growth potential for pulp and ppper industries, as presented in 
this report, identifies a need for the continuation of an intensified, fully integrated programm 
of action which optimises inputs from all available sources to the benefit of developing coun- 
tries. 

The work which has been initiated by the Pulp and Paper Industries Development Pro- 
gramme indicates that significant advantages would accrue to developing countries through 
the establishment of a more formal mechanism for coordinating their requirements with both 
international assistance and private sector industrial initiative. It is suggested, therefore, 
that on the termination of Phase II of the Pulp and Paper Industries Development Programme 
in December 1977, the function of inter-agency coordination should be taken over as a res- 
ponsibility of the Forestry Department of FAO, linked closely to the activities of the FAO 
Advisory Committee of Experts on Pulp and Paper. 

The funding of these activities, to the extent that they will continue to make a positive 
impact, is a matter which requires special attention. Development potential as identified 
in this report strongly supports the need to assure a continuity of the momentum which has be 
established through the Programme, and to intensify this through initiating specialized 
studies of the type outlined above. These activities will require a strengthening of the staff 
of the Pulp and Paper Branch of FAO's Forestry Department, either through direct recruit- 
ment funded by the Organization, or through UNDP, or by the more temporary secondment 
of highly-specialized individuals from industry or other appropriate sources. 

A concerted effort by a composite team having the requisite skills, funded if necess- 
ary from a variety of sources and coordinated by FAO, could, within a relatively short time, 
build upon the work which has now been initiated to provide a sufficiently sound foundation to 
justify priority action by developing countries and to support their efforts to attain the develop 
ment potential which has been identified. 
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APPENDIX I 

A DESCRIPTION OF THE METHODOLOGY 

USED IN THE SCREENING OF 

COUNTRIES FOR STUDY BY THE 

PULP AND PAPER INDUSTRIES DEVELOPMENT PROGRAMME 
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Historically the pulp and paper industry of countries around the world , with the ex- 
ception of Canada and Scandinavia, started out as a supplier to a domestic market. After 
years of expansion, diversification and modernization, the industry has remained basically 
a domestic supplier. Only a limited number of cases deviate from this rule. 

The basic domestic nature of the industry implies that the size of the domestic 
market and the economy of scale of production were the major criteria in determining 
when and where a pulp and/or paper mill was established. This historic fact has been 
taken as a valid assumption to be used for the screening of developing countries as a group 
in order to identify those countries which appear to have potential to develop new pulp and 
paper industries, or to expand existing capacity. 

With this basic concept in mind, and assuming that per caput income and population 
determine the size of the domestic market, the historic trend in pulp and paper industry 
development should, at a given point of time, group pulp and paper producers on one side 
of an income-population function and non-producers on the other I/. If all producing 
countries are plotted on a graph, with population size along one axis and pqr caout income 
along the other, a market floor for pulp and paper producers becomes clearly distinguish- 
able. A line or curve can be drawn below these points to represent the producers or 
market floor. If non-producing countries are then added to the graph, the majority fall 
below the floor line for producing countries. The few non-producers which fall above the 
producer line, should, according to the assumption, have the basic prerequisite of a 
sufficiently large market to warrant further development of the industry. 

Since the market floor cannot be precisely defined, an area exists on either side, 
which contains borderline cases and which can be more accurately described as a transi- 
tion space between producing and non-producing countries; this concept is illustrated in 
Figure 1 . 

It is clear that the market alone cannot determine whether or not a pulp and paper 
mill is justified; raw material must obviously be available in sufficient quantity. For 
instance, Saudi Arabia, Singapore and Hong Kong which have such limited domestic fibre 
resources as to preclude their consideration as potential pulp producers were among the 
non-producing countries which were found above the floor line. There are also cases of 
countries with large forest resources, large populations and low per caput incomes which 
suggests the probability of major pressures to convert existing forest land to agriculture 
and that wood is used for direct household consumption to an extent that sufficient fibre to 
maintain a domestic pulp and paper mill might not be available after other more essential 
forest products requirements have been met. Similarly, there are countries within and 
above the transition space which though having a limited forest resource could have ade- 
quate fibre to meet their domestic requirements, since the combination of a low population 
and high per caput income places a less severe strain on resource availability for domes- 
tic production than a high population/low income situation. 



\J Data inputs for the analyses were based on the following: 

- income and population: IBRD estimates for 1973 

- production, trade and consumption estimates: FAO statistics for 1973-74, 
as documented in October 1976 

forest resource data: estimates of areas of closed forest by R. Persson, 
1974, as presented in "World Forest Resources 11 , Department of Forest 
Survey, Royal College of Forestry, Stockholm. 
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FIGURE 1 

Hypothetical stratification of producing and 
non-producing countries 




Population 

FIGURE 2 
Graph illustrating self-sufficiency strata 




Population or forest area per caput 
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Assuming, on the basis of the above, that forest area per caout and income per caout 
together determine the ability of a country to divert sufficient pulpable wood from other uses 
to sustain a pulp and paper industry and to consume the output of that industry, a graph using 
these criteria as coordinates was prepared and an appropriate transition space was deter- 
mined. Although the majority of the non-producing countries fell below the transition space 
a number fell within or above; the implication being that those above have, and those within 
may have, the requisites needed to support a pulp and paper industry* 

An analysis of the type outlined above cannot in itself be considered as representing 
a final basis for selection, since in those countries with high populations, where the forest 
area per capyt is low , the actual total area of forest could be more than sufficient to sus- 
tain a mill of the desired capacity. Accepting this point, a third graph was prepared with 
per caput forest area and total population as coordinates* By plotting the requisite figures 
for producing countries on this graph a third transition space was derived; this third transi- 
tion space was less clearly defined than those in the income /population and income/forest 
area graphs, since the transition space was wider. 

Those countries having no pulp and paper industries were then plotted on the graph, 
following which, by careful subjective analysis, a selection of countries was made using 
the above or below separation principle to separate those having obvious potential for develop- 
ment from the non-potential and unclear cases. 

The transition spaces, as described above, can be varied within the scale of paper 
production to indicate that combination of population, income and resource which is necess- 
ary for a given country to produce a specific level (such as 30, 50 or 75 percent) of its paper 
requirement. The analysis of this information indicates which non-producing countries have 
the basic prerequisites for a domestic pulp and paper industry and provides an order of 
magnitude for the extent to which self-sufficiency may be attained. 

The methodology outlined above is based solely on two indicators; market as an in- 
come/population function, and resource availability. The nature and quality of the resource 
has not been considered , and historic conditions have been assumed with regard to the 
economics of investment and production. Since more appropriate criteria incorporating 
market /resource combinations which will make development viable in the future cannot be 
predicted, the analysis has used historic trends, accompanied by subjective judgments, as 
being the most pragmatic basis for determining the selection of which countries to study. 

The first analysis identified those countries worthy of further study. This did not 
however provide the degree to which a country should be self-sufficient. In order to 
determine this, another set of curves was derived using the same income /population/re- 
source criteria for three levels of production, arrived at by an examination of the present 
percentage of production based on the production of individual producing countries and their 
pulp and paper consumption statistics averaged for the years 1972-74. 

All producing countries of the world were classified into one of three production 
categories as follows: 

(i) those that produce between 10 and 50 percent of their requirements 
(ii) ii " ii ii 50 ii 75 lf ft " lf 

(iii) ff " fl more than 75 percent of their requirements 

Countries which produce less than 10 percent of their requirements were classed as non- 
producers . 

From the points on the graphs, curves were drawn to represent and identify each 
of the production groups as illustrated in Figure 2. These curves formed the basis for 
the evaluation of countries in production groups. 

An examination of the plotted data showed that some countries clearly deviated from 
their production category. If this deviation for any specific country was consistent on all 
three graphs, this fact was accepted as evidence that the particular country had potential 
for the expansion of the industry . 
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Similarly, non-producers were plotted on the graphs to determine their potential 
capacity . 

The analysis indicates that of all countries which in 1973 had no established pulp 
or paper industry or produced less than 10 percent of their own requirements, those listed 
in the following table have the requisite combination of markets and resources to justify 
domestic production* The table also groups each country into that category of self- 
sufficiency which the analysis indicated it should have already attained. For each country 
the paper requirements in 1981, as projected by FAO, are also given. 



TABLE 4 



Consumption ranges in '000 tons 



Degree of self-sufficiency as a percentage of the 1981 paper requirement 


75% + 


50% - 75% 


10% - 50% 


Country 


Projected 


Country 


Projected 


Country 


Projected 




consumption 




consumption 




consumption 




1981 




1981 




1981 


Malaysia 


280-300 


Ecuador 


190 


Zambia 


65-70 


Mozam- 


50 


Ivory Coast 


70-75 


Tanzania 


25-30 


bique 




Ghana 


60-70 


Senegal 


15-20 






Bolivia 


35-40 


(Nigeria) 


340 






Zaire 


30 


(Costa Rica) 


170-180 






Honduras 


80-90 


(Kenya) 


100 






Paraguay 


20 


(Sudan) 


45 






Papua New 


15-25 


(Ethiopia) 


25-30 






Guinea 












Dominican 


75-80 










Republic 












Nicaragua 


35-40 







The countries are listed in order of priority as indicated by the analysis. Paren- 
theses indicate those countries in which industry is established but had not, by 1973, 
attained a production level equivalent to 10 percent of their paper requirement. 

A similar analysis was undertaken for those countries which, in 1973, were pro- 
ducing more than 10 percent of their domestic production and which, in accordance with 
the criteria used, could justify investment into the further expansion of their pulp and 
paper sectors to achieve a higher degree of self-sufficiency; results are tabulated in 
Table 5. 

Several of the countries examinee! were shown to have already attained a degree 
of self-sufficiency which appeared to be in reasonable balance with market size and re- 
source availability. In countries, such as Brazil, Mexico, Argentina, Chile, Columbia, 
Peru, Cuba, Turkey, India, Bangladesh, Pakistan and Sri Lanka, the analysis suggested 
that the expansion of the purely domestic market-oriented industry should do no more than to 
keep pace with the increase in domestic market demand, or to attain a higher level of 
self-sufficiency where this was possible. The implications of possible exports were not 
considered . 

The remaining countries appear to have a combination of both markets and re- 
sources large enough to warrant a higher level of self-sufficiency than was attained in 1973. 
The extent to Which industry should expand to supply the domestic market is indicated in 
the following table as a "desired" level of self-sufficiency. For instance, in the case of 
Guatemala, the resource/market indicators show that at least 75 percent of the total domes- 
tic paper requirement should be supplied by domestic production, whereas the level for 
1973 was only 30 percent. FAO forecasts predict a paper requirement in Guatemala of 
some 110 000 to 125 000 tons per annum by 1981, thus a case appears to exist for the ex- 
pansion of existing industry by at least 60 000 to 75 000 tons per annum by 1981 . 
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TABLE 5 



Country 


Actual self- 


Desired self- 


Projected 


Minimum additional 




sufficiency 


sufficiency 


consumption 


capacity requirement 




% in 1973 


% 


1981 


for self-sufficiency by 








% 


1981 










('000 tons) \J 


Iran 


30 


75+ 


1260 


870 


Guatemala 


30 


75+ 


110-125 


60-75 


Panama 


20 


50- 75 


190 


80 


Angola 


50 


75+ 


60-75 


30-35 


Cameroon 


25 


50- 75 


30-35 


7-10 


Indonesia 


30 


50- 75 


340-360 


135-145 


Thailand 


60 


75+ 


410-430 


160-175 


Hungary 


60 


75+ 


830-900 


300-360 


Greece 


60 


75+ 


420-500 


125-185 


Venezuela 


70 


75+ 


1090-1220 


510-610 


Bulgaria 


70 


75+ 


910-940 


410-430 



In addition to the above are two groups of countries which, on the merit of historic 
indicators, require further resources in order to meet the desired level of domestic self- 
sufficiency. The first group requires new plantations as a prerequisite to the establish- 
ment of an industry whereas the second group requires additional resources (pulpwood 
plantations) in order to meet the market conditions, these are : 

TABLE 6 



New resource prerequisite for 
industry establishment 


Additional resource necessary 
to meet market conditions 


Country 


Desired % of 
self- 
sufficiency 
1973 


Paper re- 
quirement 
1981 
('000 tons) 


Country 


Desired % of 
self- 
sufficiency 
1973 


Paper re- 
quirement 
1981 
('000 tons) 


Jamaica 

El Salvador 
Trinidad 


50-75 

50-75 
50-75 


115-125 

60-70 
75-80 


Costa 
Rica 
Zambia 
Senegal 


50-75 

50-75 
50-75 


170-180 

65-70 
15-20 



In the case of Costa Rica, Zambia and Senegal, existing resources, in 1973, 
were adequate to support a self-sufficiency of 10 to 50 percent , as indicated in Table 4 . 
The creation of additional pulpwood resources would enable these countries to attain the 
higher levels of self-sufficiency as shown in Table 6. 

General observations 

Studies of per caput consumption as a function of income indicate that deviations 
from a worldwide income/consumption function are frequent and probably can be explain- 
ed by other factors such as literacy, industrial development, income distribution and 
consumption habits of many developing countries. For instance f countries such as 
Tanzania, Senegal, Paraguay and Papua New Guinea may, because of the impact of the 



These data are indicative and used solely for country screening purposes 
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above factors be considerably below world average per caput consumption, and may f there- 
fore, not appear to justify the establishment of a new domestic industry* This assump- 
tion should not be taken for granted; small market cases of this type should be subject to 
further investigation in order to establish whether the low apparent consumption level 
is due to fiscal constraints t or to exceptional prices because of location, or whether the 
major portion of import is in the form of converted paper products and thus escapes the 
statistics which, in many countries, are based on bulk paper trade. 

It is also possible that paper production in a country automatically generates 
additional consumption and, therefore, the presence of such industries has stimulated an 
increase in the level of consumption in producing countries compared to non-producing. 
If this is the case, the extent to which this change in consumption can be expected to occur 
should be carefully considered for countries such as Tanzania and Senegal, bearing in 
mind their specific economic conditions and consumption habits. 

The screening process as described above is indicative only . It serves the 
purpose of a rapid and objective comparative analysis designed to supplement the more 
subjective evaluation of available country information. The analysis serves the function 
of highlighting discrepancies and as a check to assumptions derived from other sources. 
The screening process thus facilitated the Pulp and Paper Industries Development Pro- 
gramme to determine the priority areas for more detailed field examination taking into 
consideration the limited resources which were at its disposal. 
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APPENDIX 2 

POTENTIAL PULP 

AND PAPER MILL, AND PULP WOOD PLANTATION PROJECTS 
INDICATING THEIR STATUS IN 
1976 



Table 7 

Table 8 
Table 9 
Table 10 



Provisional list of potential market pulp/paper mills, 
as identified in developing countries indicating their 
stage of development 

Pulp/paper mills under construction in developing 
countries together with summary of major details 

Pulp wood plantation projects with World Bank in- 
volvement 

Potential investment opportunities for domestic market 
mills as identified by the Pulp and Paper Industries 
Development Programme 
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KEY TO DEVELOPMENT STAGES 
(as shown in Table /) 

(i) Proposed start-up date. Parentheses ( ) indicate uncertain or 

project in limbo. A blank space signifies increased uncertainty 

(ii) Construction in progress ~ X 

(iii) Investment (a) secured 

(b) being arranged 

(c) being promoted 

(iv) Feasibility study (a) completed 

(b) under way 

(v) Preliminary of prefeasibility study 

(a) completed 

(b) under way 

(c) project identified only 

(vi) Raw materials (a) tested 

(b) testing under way 

(c) testing being arranged 

(d) inventory completed 

(e) inventory under way 



(vii) Market(s) (a) assured/secured 

(b) survey completed 

(c) survey in progress 

(d) survey contemplated 



(viii) Plantations la) started and/or ready on time 

(b) trials under way 

(c) under active planning 

(d) land and/or legislation being 

assembled or prepared 

(ix) Project dropped for time being a 

(x) In proposal or talking stage only - X , if blank then doubtful even of this 



Bl - bleached Sa - Sulphate E or Exp - Expansion U - Unknown 

PI & plant's - plantations) Euc - eucalyptus P - pine 

MTH - Mixed Tropical Hardwood Hwd - Hardwood 

($ year) ~ year estimate made 
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Table 10 



iNTI 



IFIED BY THE PULP AND PAPER INDUSTRIES DEVELOPMENT PROGRAMME 



REGION 
COUNTRY 
State 


LOCATION 


NAME 
OF 
MILL 


PRODUCT AND CAPACITY 
I' 000 tpy) 


FIBRE 
RAW 
MATERIAL 


Pulp 


Paper 


ASIA 
















INDIA 














Utta Pradesh 


Katheina 


Haldwani 


Mech 


70 


News 


50 


Conifers and 












Pr & wr 


20 


eucalypts 


West Bengal 


Siliguri 


N. Bengal 


Mech 


70 


News 50 


50 


Confers and 












Magaz . 


20 


eucalypts 


Orissa 


Koraput 


Koraput 




35 


Pr & wr 


35 


Bamboo and 
















hardwood 


Madhya 










Pr & wr 


70 


Bamboo and 


Pradesh 


Barsur 


Barsur 




70 


Liner 


18 


hardwood 


Asunachal Pr. 




Bhalukpong 




35 


S pecialty 


17 


Bamboo and 












Sack 


18 


hardwood 


Jammu & 


Kashmir 


Jammu 


TMP 


35 


Newsprint 


17 


Conifer 


Kashmir 
















Assam 




Now gong 




35 


Pr & wr 


35 




Assam 




Cachar 




35 


Pr & wr 


35 




Meghalya 




Banihar 




35 


Sack 


35 




Tripura 




Fatikrai 




50 


Pr & wr 


50 




Utta Pradesh 




RishiKesh 




50 


News 


50 




Utta Pradesh 




Kathima 




17 


Pr & wr 


17 




Maharoshta 




Chandrapur 


35 


Pr & wr 


35 




Tamil Nadu 




Tanjarur 




35 


Pr & wr 


35 




Himachal Pr. 




Bakra-Nangal 


35 


News 


35 




THAILAND 


N. Region 






70 


News 


70 


Pine 




N.E. Region 






10 


Sack 


10 


Kenaf 




Central Region 




Bl Sa 


30 


Pr & wr 


35 


Bagasse & purch 
















long fibre 




S. Region 




Chem. 


70 






Rubber 


MALAYSIA 
















Pahang 


Temerloh 






100 


News 
Pr & wr 




Ind. residue 
Pine pi. 












Box 


75 






Johore S 


Kg Sedili 




100 


Heavy grade 


100 


Pine pi. 




Selangor 


Klang 






Pr & wr 


25 


Pulp from 
















Temerloh 


.AFRICA 
















GHANA 


Daboasi 




TMP & 


45 


News 












Sa 




Pr & wr 
















Sack 
















Liner 


53 


MTH & imp. 












Flute 




long fibre 


ZAMBIA 


Kitwe 




Unb.Sa 


42 


Liner, sack 




Pine and 












Flute 


42 


eucalyptus 


SOUTH AMFRIC 


A 














BOLIVIA 


Ingenio Guabin 


i 


TMP 


30 


News 
Cultural 


30 


Bagasse 






Santa Cruz M 




TMP 


40 


News 
















Cultural 


40 


Bagasse 


ECUADOR 


Guayas 






55 


Liner & 
Flute 


IOC 


Bagasse & imp. 




1 II I/"*! IA V 






**.ur* 


i- 


.. 


.- 


long fibre 
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REGION 
COUNTRY 
State 


LOCATION 


PRODUCT AND CAPACITY 
COOOtpy) 




FIBRE 
RAV/ 
MATERIAL 


Pulp 




Paper 


GREATER CARIBBEAN - Short Term 


TMP 




Tissue 
Wrap 
Liner 
Flute 

Tissue 
Wrap 


10 
10 

10 


Imp. pulp 
Waste paper 

Waste pa|>cr 
Imp. pulp or 
TMP (re-start) 

Pine pi. 


TRINIDAD & 


Freetown 
San Jos 


TOBAGO 


JAMAICA 

COSTA 
RICA 


Ek 
SALVADOR 


San Salvador 






Pr & wr 

Packaging 




Imp. pulp, 
Waste paper 


GUATEMALA 


Escuintla 

Guatemala 
City 

Retalhuleu 


Sa 
Soda 


40 


Pr & wr 
Flute 

Tissue 
Wrap 

Packaging 


10 
3 


Bagasse 

Imp. pulp 
Waste paper 
Lemon gross 
Ire-start) 




PANAMA 


- Medium Term 


CTMP 


30 


Packaging 
Cultural 


30 


MTH and/or 
imp. pulp 
Orey ihw) 


Bayano 
Bocas del Toro 


JAMAICA 


Port Antonio 


TMP 


30 


News 
Cultural 


35 


Pine pi. 


TRINIDAD fr 
TOBAGO 








Pr & wr 




Imp. pulp & 
waste paper 


GUATEMALA 


Totonicapdn 




30 


Cultural 


30 


Pine 


COSTA RICA 


Puerto Lim6n 


NSSC 


50 


Flute 


50 


MTH (residue) 


GUYANA 


Bartica 


Sa 


250 






MTH 


SURINAM 




Sa 


250 






MTH 


HONDURAS 


Olancho 


Unbl Sa 


240 


Liner/sack 


240 


Pine 


PANAMA 


Long Term 
Darie'n 
David 






Packaging 
Cultural 




MTH and/or 
imp. pulp 
Bagasse 


JAMAICA 


Black River 






Packaging 




Pine pi . 


COSTA RICA 
GUATEMALA 


Alajuela 

Central Valley 
Puerto Lim6n 

Sierra de las Minas 
El Petln 






Packaging or 
Cultural 
Pr & wr 
Liner 
Sack 
Packaging 
Fluting 




Pine pi. 
Bagasse 

Pine pi 

Pine 
MTH 




EL SALVADOR 


La Ceiba 


NSSC 




Cultural 
Flute 


30 


Bagasse 
Bagasse 


HONDURAS 


NICARAGUA 


Puerto Cabezas 
Bluefields 


Market 




Packaging 




Pine 
MTH 
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